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Organ Donation Awareness Programs                                

1½ Mr. Nana Patekar & Mr. Makarand Anaspure pledge organ  

      donation  

26 jan. 2016 MGM Medical College & Hospital 



 

2. Wockhardt India Shendra Unit 16.09.2016 

 

 

 

 

 

 

 

 

  

3. Clover Dell School MGM Campus, Aurangabad  19.08.2016 



4. Rotary Club Youth Festival Aurangabad 

 23 Sept. 2016 

 

 

 

 

 

 

 

5. Maharashtra Physician Conferences, Aurangabad  

Organ Donation Awareness Stall 21, 22 &23/10/2016 



6. Maharashtra Orthopedics Conference 2016, Organ Donation Awareness Stall . Nov. 

2016 

 

 

 

 

 

 

 

 

 

7. World kidney day  

09/03/2017 Rukmini hall MGM Hospital Aurangabad. 

 

 Dr. Purushottam Bhapkar, IAS , MGM and Govt. Medical College and Hospital 
authority signing on Donor card.  



 

  Felicitation of Donor 

 

 

 

8. Mahaavayav Daan Abhiyan 2017  

Organ Donation Awareness Rally GMC Hospital Aurangabad.  29.08.2017 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9. Indian Medical Associaton, Aurangabad  IMA Hall    26.08.2017 



 

 

 

 

 

 

 

 

 

10. Vasantrao Naik Maha Vidhyalaya, Aurangabad. 

30/08/2017 

 



 

 

11. Guruvarya Lahuji Salve Arogya Kendra, Aurangabad. 31/08/2017 

 



 

 

 

 

 

12. IANCON Conference 2017 ZTCC Stall . 9&10 September 2017 

 



 

 

13.  Wockhardt  Shendra Unit, Aurangabad 12/09/2017 

 

 



 

14. Wockhardt Chikalthana MIDC Unit, Aurangabad 14/09/2017 

 

 

 

 

15. Wockhardt Valuj MIDC Unit, Aurangabad 14/09/2017 



 

16. New High School, Chowka, Dist. Aurangabad 

23.09.2017 

 

 

 

 

 17. College of Social Work, Dr. B.A.M. Univercity Aurangabad. 

25.09.2017 



 

 

 

 

18. Sant Rohidas Arogya Kendra, Mukundwadi, Aurangabad 26.10.2017 

 



 

 

 

19. Central Bank of India, Kranti Chowk, Aurangabad. 



12.12.2017      

 

 

 

 

20. Organ Donation (Stall) MAHA_AGRO State Level agriculture Exhibition, 

Aurangabad. 08.01.2018 



   

 

 

 

 

 

21. Sant Savata Mali College, Phulambri.  31.01.2018    

 



 

 

        

 

 

22. Nutan Mahavidyalaya, Jintur Road, Parbhani. Organ Donation (Stall)      

13.02.2018 to 17.02.201 

 



 

 

    

23.Health awareness Lecture, at. Jolly Board Ltd Chikalthana MIDC Aurangabad 

16 May 2018 



 

24.KIDNEYTHON (Kidney awareness marathon) Organized by United CIIGMA 

Hospital, Aurangabad. 04.03.2018



  

 

 25.MGM,JNEC Campus Aryabhatta Hall, Aurangabad. World Kidney Day &World 

Women's Day, 8 March 2018 Organ Donation awareness (Stall). 

 



 

                        

26. Organ donation awareness campaign at the village of Vihamandava. 31.03.2018

 

 



                                                            

27. (Marriage Ceremony) organ donation awareness Stall. Venue: - Ramchandra 

mangal Karyalaya, Aurangabad. 07.05.2018 

 

 

                                       

 



                                 

 28. Sai Mandir, Waluj MIDC, Aurangabad. 07.06.2018 

 

 

 

 

 



ORGAN DONATION AWARENESS PROGRAM 2016 
 

Sr. No. Date Venue Speaker/Guest Audience  Remark 

1 26.01.2016 MGM Medical 
College & 
Hospital,Aurangab
ad 

Dr. Sudhir Kulkarni 
Prof. & Head, Nephrology Dept. 
MGM. 
President, ZTCC Aurangabad 

50 In Presence of Mr. Nana Patekar & 
Mr. Makarand Anaspure 

2 19.08.2016 Mahatma Gandhi 
Mission’s Clover 
Dale School  
Aurangabad 

Dr. Sudhir Kulkarni 
Prof. & Head, Nephrology Dept. 
MGM. 
President, ZTCC Aurangabad 

60   

3 28.08.2017 GMC Hospital to 
Kranti Chowk 
Aurangabad 

Organ Donation Awareness Rally 15000 Maha Avayavdaan Abhiyan 2016 

4 31.08.2016 GMC Medical 
College & 
Hospital, 
Aurangabad 

Felicitation program of Relatives 
of Cadaver Donor  

100 Maha Avayavdaan Abhiyan 2016 

5 16.09.2016 Wockhardt India, 
Shendra MIDC 
Unit, Aurangabad 

Dr. Sudhir Kulkarni 
Prof. & Head, Nephrology Dept. 
MGM. 
President, ZTCC Aurangabad 

45   

6 24.09.2016 Sant Eknath 
Rangmandir, 
Aurangabad 

Dr. Sudhir Kulkarni 
Prof. & Head, Nephrology Dept. 
MGM. 
President, ZTCC Aurangabad 

  Rotary Club Youth Festival 
Aurangabad 

7 21, 22 & 23 
Octo.2016 

Jawaharlal Nehru 
Engineering 
College, 
 Aurangabad 

Organ Donation Awareness Stall  1000 Maharashtra Physician 
Conferences,  
Aurangabad  

8 Nov. 2016 Jawaharlal Nehru 
Engineering 
College, 
 Aurangabad 

Organ Donation Awareness Stall 600 Maharashtra Orthopedics 
Conference 2016,  

 
ORGAN DONATION AWARENESS PROGRAM 2017 

 

Sr. No. Date Venue Speaker /Guest Audience  Remark 

1 09.03.2017 Rukmini Hall 
MGM Hospital 
Aurangabad 

Dr. Purushottam Bhapkar, IAS  200 Felicitation program of Relatives of 
Cadaver Donor 
 Showed Phir Jindagi movie (Based 
on organ donation) 

2 29.08.2017 GMC Hospital to 
Kranti Chowk 
Aurangabad 

Organ Donation Awareness Rally 2700 Maha Avayavdaan Abhiyan 2017 

3 26.08.2017 IMA Hall, 
Aurangabad 

Dr. Sudhir Kulkarni 
Prof. & Head, Nephrology Dept. 
MGM. 
President, ZTCC Aurangabad 

35 Organised by Indian Medical 
Association, 
 Aurangabad 

4 30.08.2017 Vasantrao Naik 
College, 
Aurangabad 

Dr. Rohan Gundre, 
Transplant Physician, MIT 
Hospital, Aurangabad 
Mr. Manoj Gadekar  
Central Transplant Coordinator 
ZTCC Aurangabad 

210   

5 31.08.2017 Guruvarya Lahuji 
Salve Arogya 
Kendra,  
Aurangabad 

Mr. Manoj Gadekar  
Central Transplant Coordinator 
ZTCC Aurangabad 

80 participated slum areas womens & 
young girls 



6 09 & 10 Sap. 
2017 

MGM Medical 
College & 
Hospital,Aurangab
ad 

Organ Donation Awareness Stall  300 IANCON Conference 2017  

7 12.09.2017 Wockhardt India, 
Shendra MIDC 
Unit, Aurangabad 

Dr. Sudhir Kulkarni 
Prof. & Head, Nephrology Dept. 
MGM. 
President, ZTCC Aurangabad 

55   

8 14.09.2017 Wockhardt India, 
Chikalthana MIDC 
Unit, Aurangabad 

Dr. Sudhir Kulkarni 
Prof. & Head, Nephrology Dept. 
MGM. 
President, ZTCC Aurangabad 

48   

9 15.09.2017 Wockhardt India, 
Valuj MIDC Unit, 
Aurangabad 

Dr. Sudhir Kulkarni 
Prof. & Head, Nephrology Dept. 
MGM. 
President, ZTCC Aurangabad 

40   

10 23.09.2017 New High School, 
Chowka, Tq. 
Phulambri,Dist. 
Aurangabad 

Mr. Manoj Gadekar  
Central Transplant Coordinator 
ZTCC Aurangabad 

90   

11 25.09.2017 College of Social 
Work, Dr. B.A.M. 
Univercity 
Aurangabad. 

Mr. Manoj Gadekar  
Central Transplant Coordinator 
ZTCC Aurangabad 

40   

12 26.10.2017 Sant Rohidas 
Arogya Kendra, 
Mukundwadi, 
Aurangabad 

Mr. Manoj Gadekar  
Central Transplant Coordinator 
ZTCC Aurangabad 

60   

13 12.12.2017 Central Bank of 
India, New 
Usmanpura, 
Aurangabad 

Mr. Manoj Gadekar  
Central Transplant Coordinator 
ZTCC Aurangabad 

40 Organ Donation camp organised by 
CBI Group. 

ORGAN DONATION AWARENESS PROGRAM 2018 

Sr. No. Date Venue Speaker /Guest Audience  Remark 

1 08.01.2018 Ayodhya Nagri, 
Padampura, 
Ground, 
Aurangabad. 

Mr. Jayas Dhabale, Mr. Manoj 
Gadekar  
Central Transplant Coordinator 
ZTCC Aurangabad 

800 Organ Donation (Stall)  
MAHA_AGRO State Level 
agriculture Exhibition, Aurangabad. 

2 31.01.2018 Sant Savata Mali 
College, 
Phulambri. 

Mr. Manoj Gadekar  
Central Transplant Coordinator 
ZTCC Aurangabad 

58   

3 13.02.1018 to 
17.02.2018  

Nutan 
Mahavidyalaya, 
Jintur Road, 
Parbhani. 

Mr. Jayas Dhabale 
Central Transplant Coordinator 
ZTCC Aurangabad 

6000 Organ Donation (Stall) MAHA 
AROGYA SHIBIR Nutan 
Mahavidyalaya, Jintur Road, 
Parbhani. 

4 16.02.2018 Health awareness 
Lecture, at. Jolly 
Board Ltd 
Chikalthana MIDC 
Aurangabad 

Dr. Sudhir Kulkarni 
Prof. & Head, Nephrology Dept. 
MGM. 
President, ZTCC Aurangabad 

90 

Topic: How to Keep Healthy & 
Organ Donation awareness 

5 04.03.2018 United CIIGMA 
Hospital, 
Aurangabad. 

Mr. Manoj Gadekar, Mr. Jayas 
Dhabale 
Central Transplant Coordinator 
ZTCC Aurangabad 

1600 KIDNEYTHON (Kidney awareness 
marathon) Orgnised by United 
CIIGMA Hospital, Aurangabad. 

6 08.03.2018 MGM,JNEC 
Campus 
Aryabhatta Hall, 
Aurangabad 

Mr. Manoj Gadekar, Mr. Jayas 
Dhabale 
Central Transplant Coordinator 
ZTCC Aurangabad 

300 World Kidney day&World Women's 
Day, 8 March 2018 Organ Donation 
awareness (Stall) 



7 31.03.2018 Vihamandwa Tq. 
Paithan, Dist, 
Aurangabad. 

Mr. Manoj Gadekar, Mr. Jayas 
Dhabale 
Central Transplant Coordinator 
ZTCC Aurangabad 

95 31.03.2018 on the occasion of 
Hanuman Jayanti we conducted 
organ donation awareness 
campaign at the village of 
Vihamandva. 

8 07.05.2018 Ramchandra 
mangal Karyalaya 
(Hall) Beed bypass 
, Aurangabad. 

Mr. Manoj Gadekar, Mr. Jayas 
Dhabale 
Central Transplant Coordinator 
ZTCC Aurangabad 

600 07.05.2018 on the occasion of 
Deshpande Family (Marriage 
Ceremony)  we conducted organ 
donation awareness Stall. Venue:-  
Ramchandra mangal Karyalaya, 
Aurangabad. 

9 07.06.2018 At. Sai Mandir, 
Waluj MIDC, 
Aurangabad. 

 Mr. Jayas Dhabale 
Central Transplant Coordinator 
ZTCC Aurangabad 

1300 Organ Donation awareness (Stall)   

 
 
 
 
 

1 

09.02.2019 

SRM College of Social 
work Chandrapur/Sant 
Rohidas 
 arogya jendta 
aurangabad 

Dr. Sudhir Kulkarni, 
Manoj Gadekar 

25 

Organ Donation 
Awareness talk  

2 

03.02.2019 MASICON 2019/ MGM 
Medical college & 
Hospital Aurangabad 

Dr. Sudhir Kulkarni, 
Manoj Gadhekar 

400 

Organ Donation 
Awareness talk / Cadaver 
donor's relatives 
felicitation and marathon 
for organ donation 

3 
21.02.2019 

Sanvad setu pratishthan, 
Aurangabad 

Manoj Gadhekar 
27 

Organ Donation 
Awareness talk  

4 
09.03.2019 

Gappa katta self healp 
group, Nandanvan colony, 
Aurangabad 

Manoj Gadekar 

47 

Organ Donation 
Awareness talk  

5 
14.03.2019 

Shree rameshwar high 
school, Waghola, Dist. 
Aurangabad 

Manoj Gadekar 

60 

Organ Donation 
Awareness talk / World 
Kidney day Human chain 

6 
14.03.2019 

Waghola, Tq. Phulambri, 
Dist. Aurangabad 

Manoj Gadekar 
34 

Organ Donation 
Awareness talk  

8 
01.04.2019 

Helping Hands, Magal 
Papers, Supari Hanuman 
road, Aurangabad 

Manoj Gadekar 

16 

Organ Donation 
Awareness talk  
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Introduction
Incidence of pheochromocytoma  (PCC) 
during pregnancy is 1 out of 
54,000.[1] Patient may be misdiagnosed as 
having preeclampsia, leading to increased 
fetomaternal mortality (58%).[2] This can be 
reduced by antenatal diagnosis and proper 
treatment. Anesthetic management of a 
parturient posted for a cesarean section and 
PCC resection in a limited resource setting 
is described.

Case Report
A 22‑year‑old fourth gravida, having PCC 
diagnosed at 26  weeks of gestation, was 
posted for elective cesarean section at 
34  weeks. She was asymptomatic and had 
no pedal edema. Pulse rate was 84/min and 
blood pressure was 120/80 mm  Hg. Her 
antihypertensive medication consisted of 
Nifedipine 10  mg TDS, Prazosin 1.5  mg 
QID, and Metoprolol 50 mg OD. Systemic 
examination did not reveal any abnormality. 
Hemoglobin was 9.5 gm%. Ultrasonography 
abdomen revealed right‑sided suprarenal 
mass [7.6  cm  ×  5.4  cm]. Urinary 
vanillylmandelic acid was 30.4 mg (normal 
range: 2–7 mg) over 24 hours.[3]

There was no albuminuria. Electrolytes, 
blood sugar, uric acid, coagulation profile, 
liver, kidney and thyroid function tests, 
calcitonin levels, fundoscopy, ECG, 

Address for correspondence: 
Dr. Sadhana Kulkarni, 
Adwait, 113 Tilak Nagar, 
Aurangabad - 431 005, 
Maharashtra, India.  
E‑mail: 
kulkarnisadhana@yahoo.com

Abstract
Pheochromocytoma  (PCC) is a rare cause of hypertension during pregnancy  [1:54000 pregnancies]. 
Fetomaternal morbidity and mortality is about 58% if the diagnosis is missed. Administration of 
anesthesia to patients with PCC is challenging. Associated pregnancy adds to the problems. This is a 
case report of a patient having PCC diagnosed at 26 weeks of gestation. With medical management 
pregnancy was continued till 34 weeks. She was posted for cesarean section and resection of PCC. 
Patient underwent surgery lasting for 7 h due to inferior vena cava tear and had stormy intra as 
well as postoperative course. Mother and baby had uneventful recovery due to continuous invasive 
monitoring and a good teamwork, despite limited anesthetic resources.

Keywords: Cesarean section, hypertension, pheochromocytoma, pregnancy

Anesthesia for Combined Cesarean Section and Pheochromocytoma 
Resection

Case Report

Sadhana Kulkarni, 
Sudhir Kulkarni1, 

Savani Futane2, 
Prashant Pachore
Department of Anesthesiology, 
Govt. Medical College and 
Cancer Hospital, Aurangabad, 
1Department of Nephrology, 
Mahatma Gandhi Mission 
Medical College Aurangabad, 
2Consultant Anesthesiologist, 
Aurangabad, Maharashtra, 
India

two‑dimensional Echo were within the 
normal limits.

Patient received oral 10 mg Diazepam and 
50  mg Metoprolol at night. Last dose of 
Nifedipine  (10  mg) and 1.5  mg Prazosin 
was administered 4 h before surgery. We 
planned epidural anesthesia for cesarean 
section followed by additional general 
anesthesia for tumor resection.[4]

Intravenous  (IV) Ranitidine and 
Ondansetron were given. Preoperative 
Metoclopramide was avoided to prevent 
hypertensive crisis.[5]

Multiparamonitor was applied. Fetal 
heart surveillance  (FHS) was 130/min. 
Internal jugular vein and radial artery 
cannulation was done after giving 50 µgm 
of Fentanyl and one mg of Midazolam. 
500  ml of ringer lactate was administered 
for preloading. After negative aspiration, 
a test dose of 2 ml, 1.5% Lignocaine with 
Adrenaline[6] was administered epidurally, 
but she became drowsy and developed 
twitching of muscles with blood pressure 
of 170/130 mm  Hg, 120/min pulse rate, 
and 90% SpO2. Suspecting accidental 
intravascular injection of Lignocaine with 
Adrenaline, 100% oxygen was administered 
along with 50  mg of Thiopentone, 1  mg 
Phentolamine, and 5 mg of Labetalol. After 
5 min, the patient was fully conscious and 
SpO2 was 98% on air along with pulse rate 
110/min, blood pressure 130/90 mm  Hg, 
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and there were no twitchings. FHS slowed down to 80/
min. We planned for general anesthesia to avoid fetal 
distress. 100  mg Thiopentone, 50  mg Propofol, and 
100  mg Suxamethonium were administered for induction 
and rapid sequence intubation. Oxygen, nitrous oxide, 
Halothane [0.5%], Vecuronium, and Fentanyl were used for 
maintenance. A  baby  (2 kg wt) with APGAR score 8 was 
delivered without applying fundal pressure and then shifted 
to neonatal intensive care unit  (NICU) with APGAR score 
10  (5  min) for monitoring. Patient received Oxytocin to 
control postpartum hemorrhage and blood transfusion was 
initiated.

Our aim to maintain mean arterial pressure  (MAP) in the 
range of 70–100 mm  Hg, heart rate 80–110/min, central 
venous pressure (CVP) 8–10 mm Hg was achieved by using 
phentolamine, metoprolol, and fluid administration. No 
additional drugs were required to maintain the parameters. 
Sodium nitroprusside  (SNS) drip was added after delivery 
of baby.

There was a rent in inferior vena cava  (IVC) during 
resection. IVC repair required 5 h and tumor resection 
another 2 h during which there were a lot of fluctuations 
in MAP  (68–150 mm  Hg), heart rate  (80–150/min), and 
CVP (4–12 mm Hg).

Blood loss during this period was about 3000  ml. She 
required 3500 ml of crystalloids, 500 ml of hydroxy ethyl 
starch 6%, and 1800 ml of whole blood. Urine output and 
blood sugar level were within the normal limits.

After resection, CVP was 10 mm Hg but MAP was 40 mm 
of Hg for which infusion of noradrenalin (1 µg/kg/min) was 
started. At the end of surgery, while artificial ventilation was 
still continued, airway pressures progressively increased 
over  30  min  (peak 28  cm and plateau pressure 24  cm) 
along with fall in SpO2 90%  (FiO2 1). There were bilateral 
crepitations in chest. Pink, frothy secretions were seen through 
endotracheal tube. Blood pressure was 120/90 mm  Hg, 
with pulse rate of 140/min and 14   mm  Hg CVP. 60  mg 
Furosemide was administered and gradually 10  cm PEEP 
was instituted in stages. Noradrenalin was gradually tapered 
over  40 min. SpO2 improved to 100%  (FiO2 0.5) and MAP 
was stable (60 mm Hg without vasopressor). Two packed cell 
volumes of blood were administered over 2 h as hemoglobin 
was 6 gm%. She developed hypoglycemia  (50 mg%) 
during this period, which was promptly treated with 50 ml 
50% dextrose and 100  ml/hour 5% dextrose maintenance 
drip. She was electively ventilated in ICU for 10 hours 
using Midazolam  (1  mg/h) and Vecuron (1micrgm/kg/min) 
infusion. Postoperative analgesia was provided with 8 hourly 
IV 100 mg Tramadol and 75 mg diclofenac infusion as the 
epidural catheter was blocked due to blood clot. As her 
pulse rate  (80–90/min) and MAP  (70–80 mm  Hg) were 
stable for next 4 h, she was extubated. Baby was shifted 
from NICU after 24 hours. Mother was discharged on 
12th postoperative day.

Discussion
Goals of management of PCC during pregnancy are early 
diagnosis, control of blood pressure, and definitive surgery 
to reduce fetomaternal mortality (<5%).[7]

Hypertension in our patient was controlled with Prazosin, a 
selective α‑1 antagonist. Its short duration helped in titration 
of dose,[8] without adverse effects on fetus.[9] Nifedipine 
helped to reduce vasospasm.[10] Terazosin and Doxazosin 
can also be used.[2] Phenoxybenzamine is commonly used 
but long duration of action predisposes to postoperative 
hypotension and needs monitoring of newborn.[11] Our 
patient had less than 20 mm orthostatic hypotension which 
assured adequate alpha blockade.[5] Tachycardia was treated 
with Metoprolol. Other beta‑blockers[12] can be used after 
adequate alpha blockade.

Timing and mode of surgery remains controversial. PCC 
should be resected in second trimester or after delivery.[13] 
Cesarean section is preferred over vaginal delivery[14] and 
PCC should be resected simultaneously or after delivery.[12] 
Laparotomy is recommended for PCC resection,[12] after 
24  weeks of gestation. So we planned cesarean section 
along with PCC resection.[15,16] If only cesarean section is 
performed, there can be postoperative hypertensive crisis. 
There are reports of PCC resection in postpartum period at 
interval as localization of tumor might be difficult during 
pregnancy.[17]

These patients may develop hypertension during shifting, 
induction, intubation, fundal pressure during cesarean 
section, tumor handling, and hypotension due to 
hemorrhage and following tumor resection.

Almost every possible anesthetic technique has been 
advocated by Hull.[17] Anesthetic technique does not have 
a major impact on surgical outcome.[6] Epidural, general 
anesthesia, or combined can be used for cesarean section 
and PCC resection.

We planned epidural for cesarean section to minimize 
chances of hypertensive crises.[4,18] Test dose of Lignocaine 
with Adrenalin can be administered as usual.[6] Three ml 
plain Bupivacaine can also be used. However, we had to 
switch to general anesthesia in anticipation of impending 
fetal distress as fetal heart rate decreased following 
accidental intravascular injection of Lignocaine with 
Adrenaline (140–80/min).

We added Propofol for induction to reduce intubation 
pressor response.[19] Rapid sequence intubation was done 
using Suxamethonium.[20] Fasciculation can compress 
tumor and stimulate autonomic ganglia.[6] But we had 
no other option at that time. As time was crucial, prior 
Magnesium sulfate  (2  mg/kg over  10  min) could not 
be tried. Prior Phentolamine, Labetalol, and Propofol 
might have prevented hypertension after Suxamethonium 
in our patient. Rocuronium can be used but may cause 
hypertensive crises.[21]

[Downloaded free from http://www.joacc.com on Thursday, August 8, 2019, IP: 182.59.53.255]
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Maintenance was done with Halothane 0.5%[22,23] but 
its usage in patients with PCC is controversial due to its 
arrhythmogenic property.[12] But that was the only volatile 
agent available with us 12  years back. All other volatile 
agents except desflurane can be used. Desflurane produces 
sympathetic stimulation.[5] Fentanyl was used for our 
patient. Remifentanyl is preferred due to its shorter half‑life 
in neonates.

We have used phentolamine prior to delivery of baby. 
Although low‑dose SNP infusion  (<1 µg/kg/min)[12] is 
considered safe, keeping possibility of fetal cyanide 
toxicity, sodium nitroprusside was added later during 
tumor resection. Postoperative hypotension in our patient 
could be due to fall in catecholamine levels and due to 
blood loss. Sudden reductions in catecholamines also 
lead to hypoglycemia.[5] Pulmonary edema might be due 
to increased permeability of pulmonary vessels during 
pregnancy, IV fluids, and noradrenalin. Patient responded 
to addition of PEEP and furosemide. Gradual tapering of 
noradrenalin reduced systemic vascular resistance and 
preload.

PCC is a rare but treatable cause of hypertension during 
pregnancy leading to high fetomaternal morbidity and 
mortality. Multidisciplinary approach helps for better 
outcome. Anesthetic management is challenging and needs 
a good teamwork.
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Abstract: In a study of 120 CKD patients of nephrology unit in MGM Medical College, Aurangabad, a high incidence of urinary tract 

infection (U.T.I.) i.e. 35% was observed. E.coli was the predominating urinary pathogen. Presence of UTI is found to have associated 

with increased mortality in CKD patients indicating severe outcome in this study. However, the mortality is attributable only to the 

presence of UTI cannot be estimated due to presence of other confounding factors like diabetes mellitus and hemodialysis. Moreover, 

this study indicates the association of Diabetes, hemodialysis and advanced CKD stage as risk factors for U.T.I in CKD patients 
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1. Introduction 
 

Urinary tract infection is an infection of one or more 

structure in the urinary system. The urinary tract includes 

urethra, bladder, ureters, prostate and kidneys which is 

normally sterile and resistant to bacterial colonization. The 

body’s defense mechanism against uti includes complete 

emptying of the bladder during urination, urine acidity, the 

vesicoureteral valve, and various immunologic and mucosal 

barriers. In cases of renal failure, there is a change in the 

composition of urine with oliguria, anuria, albuminuria and 

haematuria. The resultant changes in pH, osmolality and 

urinary urea definitely have their own effects in urinary 

infection.
5 

The urinary tract is the most common site of 

nosocomial infection
1,2,3 

and most of these infections follow 

instrumentation of urinary tract, mainly urinary 

catheterization and is a subsequent cause of significant 

morbidity, sepsis and death
4. 

Most frequently bacteria from 

the urethral meatus ascend to the bladder between the 

catheter and urethral surfaces. Alternatively, bacteria may 

ascend within the urinary drainage systems following 

contamination of the drainage bag or catheter tubing 

junction. The presence of bacteria in the bladder constitutes 

a potential reservoir for multi resistant bacteria.
2,4 

 

The risk of acquiring a urinary tract infection depends on the 

method and duration of catheterization, and the quality of 

catheter care.
2,3 

 

Intensive care units are a meeting point between the most 

severely ill patients receiving aggressive therapy and the 

most resistant pathogens which are selected by the use of 

broad spectrum antimicrobial therapy.
5 

 

Epidemiological study suggests that the 3 most commonly 

seen infectious complications in the CKD population are: 

urinary tract infection, pneumonia, and sepsis.
1
 However, 

there are few studies of patients with CKD and UTI
6 
and the 

incidence of UTIs in patients with CKD is unclear.
7 

 

 

2. Aims & Objectives 
 

1) To study the incidence of urinary tract infections in 

chronic kidney disease patients 

2) To know the microorganisms responsible for urinary 

tract infections in chronic kidney disease patients 

3) To know whether presence of urinary tract infections 

influences the outcome in chronic kidney disease patients 
 

3. Material and Methods 
 

A total of 120 CKD patients above 18 year old attending 

nephrology unit were included where as patient having 

obstructive uropathies (urethral strictures, renal calculi) or 

patients with indwelling catheter or patients who were on 

antibiotic therapy prior to hospitalization or on 

immunosuppressive therapy were excluded. In this study 

U.T.I was defined as asymptomatic
8 

or symptomatic 

bateriuria
9, 11

 with isolation of at least one micro organism in 

urine culture. A clean catch urine sample-midstream was 

collected in a wide mouth, leak proof container with straps 

on lids. Urine samples were sent to laboratory within 2-3 

hours of collection. In case of any delay, urine specimens 

were preserved by using boric acid as preservative or 

refrigeration at 2 - 4°C up to a span of 24 to 72 hours
 12,13

 

In the present study diagnosis of U.T.I was established either 

by  

a) Urine microscopy of clean catch urine in which presence 

of 10 or more white cells per cubic millimeter in a urine 

specimen, 3 or more white cells per high-power field of 

unspun urine
8
 or leukocytes, leukocyte casts, and other 

cellular elements were observed directly under the 

microscope  

b) All specimens were inoculated on Mac Conkey agar plate 

and was incubated at 35°C overnight and specific 

organism was isolated by inoculating colony on blood 

agar plates. The antibiotic sensitivity was based on Kirby 

Bauer method of antibiotic susceptibility 

c) The ultrasound image shows a smaller kidney, thinning 

of the parenchyma and its hyperechogenicity (reflecting 

sclerosis and fibrosis) except in patients of diabetic 
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nephropathy in which both renal size and parenchymal 

thickness are preserved until end-stage renal failure.
17

 

Ultrasonogram can show evidence of pyelonephritis and 

cystitis as an additional clue for diagnosis of UTI and 

rule out obstructive uropathies 

 

4. Results 
 

Table 1: Incidence of UTI in CKD Patients: 
UTI No. of patients Percentage 

Positive 42 35.0 

Negative 78 65.0 

Total 120 100% 

 

Out of 120 CKD patients, the total number of patients 

having urinary tract infection was 42. Hence, the incidence 

of UTI in CKD patients in this study was 35%. 

 

Table 2: Gender wise distribution of UTI in CKD patients 
Gender UTI Total Chi-

square  

test 

P-value 

Positive Negative 

No % No % No % 

Male 18 42.9 38 48.7 56 40.0  

0.337 

P=0.539 

NS Female 24 57.1 40 51.3 64 60.0 

Total 42 100 78 100 120 100 

 

Out of 120 CKD patients in this study, 56 (40%) were males 

and 64 (60%) were females. Among the 42 CKD patients 

having UTI, 18 (42.9%) were males and 24 (57.1%) were 

females. Among the 78 CKD patients not having UTI, 38 

(48.7%) were males and 40 (51.3%) were females. The 

difference between the two groups was not statistically 

significant in this study. 

 

Table 3: Age-Group wise distribution of UTI in CKD 

Patients: 
Age-

Group 

UTI Total Chi-

square  

test 

P-value 

Positive Negative 

No % No % No % 

19-30 03 7.1 06 7.7 06 5.0  

6.68 

 

P=0.246 

NS 
31-40 04 9.5 11 14.1 15 12.5 

41-50 05 11.9 20 25.6 27 22.5 

51-60 10 23.8 17 21.8 27 22.5 

61-70 16 38.1 22 28.2 38 31.7 

>70 04 9.5 02 2.6 07 5.8 

Total 42 100 78 100 120 100 

 

Out of 120 CKD patients, 38 (31.7%) were from age group 

61-70 years followed by 27 (22.5%) each from age group 

41-50 and 51-60 years. Among the 42 CKD patients having 

UTI, majority were from age group 61 – 70 years i.e. 16 

(38.1%) followed by 51 – 60 years i.e. 10 (23.8%). Among 

the 78 CKD patients without UTI, majority were from age 

group 61 – 70 years i.e. 22 (28.2%) followed by 20 (25.6%) 

from 41-50 year age group.  

 

Table 4: Association of Diabetics Mellitus with UTI in 

CKD Patients: 
Diabetic  

status 

UTI Total Chi-

square  

test 

P-value 

Positive Negative 

No % No % No % 

Diabetic 26 61.9 34 43.6 60 50.0  

3.69 

P=0.041 

S Non diabetic 16 38.1 44 56.4 60 50.0 

Total 42 100 78 100 120 100 

Out of 120 CKD patients in this study, 60 (50%) were 

diabetic and 60 (50%) were non diabetic. Among the 42 

CKD patients with UTI, 26 (61.9%) were diabetic and 16 

(38.1%) were non diabetic. Among the 78 CKD patients not 

having UTI, 34 (43.6%) were diabetic and 44 (56.4%) were 

non diabetic. The statistical difference between two groups 

was significant indicating association between diabetes 

mellitus and UTI in CKD patients. 

 

Table 5: CKD stage wise distribution of UTI: 
CKD 

stage 

UTI Total Chi-

square  

test 

P-value 

Positive Negative 

No % No % No % 

G1 00 00 00 00 00 00  

9.38 

 

P=0.002 

S 
G2 03 7.1 07 8.9 10 8.3 

G3A 04 9.5 20 25.6 24 20.0 

G3B 06 14.3 20 25.6 26 21.7 

G4 10 23.8 14 17.9 24 20.0 

G5 19 45.3 17 21.8 36 30.0 

Total 42 100 78 100 120 100 

 

Out of 120 CKD patients, majority belonged to stage G5 i.e. 

36 (30%). Among the 42 CKD patients having UTI, 

majority belonged to stage G5 i.e. 19 (45.3%) followed by 

G4 i.e. 10 (23.8%). Among the 78 CKD patients without 

UTI, majority belonged to CKD stage G3a and G3b with 

each being 20 (25.6%) of patients. The statistical difference 

between the two groups was significant indicating 

association of severity of CKD stage and UTI in this study. 

 

Table 6: Association of Hemodialysis with UTI in CKD 

Patients: 
Hemo –

dialysis 

status 

UTI Total Chi-

square  

test 

P-value 

Positive Negative 

No % No % No % 

HD 29 69.0 31 39.7 60 50.0  

9.38 

P=0.002 

S Non HD 13 31.0 47 61.3 60 50.0 

Total 42 100 78 100 120 100 

 

Out of 120 CKD patients, 60 (50%) were on maintenance 

hemodialysis and 60 (50%) were managed conservatively. 

Among the 42 CKD patients having UTI, 29 (69%) were on 

maintenance hemodialysis and 13 (31%) were on 

conservative treatment. Among the 78 CKD patients without 

UTI, 31 (39.7%) were on hemodialysis and 47 (61.3%) were 

being managed conservatively. The statistical difference 

between two groups was significant indicating association 

between hemodialysis and UTI in CKD patients. 

 

Table 7: Microorganisms isolated in UTI in CKD Patients: 
Microorganisms isolated UTI Positive 

No % 

E.coli 24 57.1 

S.aureus 06 14.3 

Klebsiella spp. 08 19.1 

Proteus spp. 03 7.1 

Candida spp. 03 7.1 

Acinetobacter spp. 1 2.4 

Cons 03 7.1 

 

The most common microorganism isolated from 120 CKD 

patients having UTI was E.coli in 24 (57.1%) patients 

followed by Klebsiella spp. in 8 (19.1%) patients. Other 

microorganisms were S.aureus in 6 (14.3%), Proteus spp. in 

Paper ID: ART20192998 DOI: 10.21275/ART20192998 1338 

www.ijsr.net
http://creativecommons.org/licenses/by/4.0/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

Index Copernicus Value (2016): 79.57 | Impact Factor (2017): 7.296 

Volume 7 Issue 11, November 2018 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

3 (7.1%), Coagulase negative staphylococci in 3 (7.1%), 

Candida spp. in 3 (7.1%) and Acinetobacter spp. in 1 (2.4%) 

patients in this study. 

 

Table 9: Deaths in UTI with CKD Patients: 
Death 

status 

UTI Total Chi-

square  

test 

P-value 

Positive Negative 

No % No % No % 

Dead 14 33.3 10 12.8 24 20.0  

7.18 

P=0.007 

S Alive 28 66.7 68 87.2 96 80.0 

Total 42 100 78 100 120 100 

 

Out of 120 CKD patients, 24 (20%) succumbed to death and 

96 (80%) were salvaged. Among 42 CKD patients having 

UTI, 14 (33.3%) patients succumbed to death and 28 

(66.7%) were salvaged. Among the 78 CKD patients without 

UTI, 10 (12.8) succumbed to death while 68 (87.2%) were 

salvaged. The statistical difference between the two groups 

is significant indicating association between severity of 

outcome and UTI in CKD patients. 

 

5. Discussion 
 

1) Incidence of UTI in CKD patients in this study was 35%. 

In a study conducted by Jadhav SK, et al., high incidence 

of urinary tract infection i.e. 57.5%, was observed in 

CKD patients.
5
 This difference might be because of 

Exclusion of obstructive uropathies and catheterized 

patients in our study. In a cross sectional study conducted 

by Falah S Manhal, et al., the frequency of UTI in renal 

failure patients undergoing hemodialysis was found to be 

37.5%.
18

  

2) Among the 42 CKD patients having UTI, 18 (42.9%) 

were males and 24 (57.1%) were females. Among the 78 

CKD patients not having UTI, 38 (48.7%) were males 

and 40 (51.3%) were females. The difference between 

the two groups was not statistically significant in this 

study. Similar results were observed in a study conducted 

by Chih-Yen HSIAO, et al. where, 52.2% were females 

and 47.8% were males out of all CKD patients with 

lower UTI.
19  

3) Among the 42 CKD patients having UTI, majority were 

from age group 61–70 years i.e. 16 (38.1%) followed by 

51–60 years i.e. 10 (23.8%). Among the 78 CKD patients 

without UTI, majority were from age group 61 – 70 years 

i.e. 22 (28.2%). The statistical difference between the 

two groups was not significant in this study. Similar 

results were observed in a study conducted by Chih-Yen 

HSIAO et al. where, average ages of the upper and lower 

UTI patients with CKD were 59.21 ± 16.54 and 71.18 ± 

14.77 years.
19

 In a study by Zhang et al., they found a 

high prevalence (17.4%) of CKD among older adults 50 

to 74 years from 9806 participants.
20

 Another study done 

by Gauba C, et al., showed high incidence of urinary 

tract infections in CKD patients with older age group.
21 

4) Among the 42 CKD patients with UTI, 26 (61.9%) were 

diabetic and 16 (38.1%) were non diabetic. Among the 

78 CKD patients not having UTI, 34 (43.6%) were 

diabetic and 44 (56.4%) were non diabetic. The statistical 

difference between two groups was significant indicating 

association between diabetes mellitus and UTI in this 

study. In a study conducted by Chih-Yen HSIAO et al., it 

was observed that 36.9% patients with lower UTI were 

found to have diabetes mellitus.
19

 The difference might 

be attributable to the large number of diabetics in our 

study and high prevalence of diabetes mellitus in India. 

5) Among the 42 CKD patients having UTI, majority 

belonged to stage G5 i.e. 19 (45.3%) followed by G4 i.e. 

10 (23.8%). Among the 78 CKD patients without UTI, 

majority belonged to CKD stage G3a and G3b with each 

being 20 (25.6%) of patients. The statistical difference 

between the two groups was significant indicating 

association of severity of CKD stage and UTI in this 

study. A different study conducted by Gauba C et al. 

observed high incidence of UTI in patients with 

advanced CKD stage and low urine flow rates.
21

 In a 

study conducted by Chih-Yen HSIAO et al. it was 

observed that patients belonging to CKD stage G4 and 

G5 were 13.4% and 8% respectively.
19

 The difference 

might be due to geographic and genetic differences in 

Turkish and Indian population and large number CKD 

patients enrolled in our study belonged to CKD stage G4 

& G5. Also all catheterized patients are excluded from 

our study.  

6) Among the 42 CKD patients having UTI, 29 (69%) were 

on maintenance hemodialysis and 13 (31%) were on 

conservative treatment. Among the 78 CKD patients 

without UTI, 31(39.7%) were on hemodialysis and 47 

(61.3%) were being managed conservatively. The 

statistical difference between two groups was significant 

indicating association between hemodialysis and UTI in 

this study. In a different study conducted by Jadhav SK, 

et al., out of 73 CKD patients undergoing hemodialysis 

42 had UTI i.e. (57.5%).
5 

In a study conducted by Falah 

S.Manhal et al., 37.5% of the CKD patients on 

maintenance hemodialysis had UTI.
18

 The difference 

might be attributable to large number of ESRD patients 

requiring hemodialysis enrolled in our study.  

7) The most common microorganism isolated from CKD 

patients having UTI was E.coli in 24 (57.1%) patients 

followed by Klebsiella spp. in 8 (19.1%) patients. Other 

microorganisms were S.aureus in 6 (14.3%), Proteus spp. 

in 3 (7.1%), Coagulase negative staphylococci in 3 

(7.1%), Candida spp. in 3 (7.1%) and Acinetobacter spp. 

in 1 (2.4%) patients in this study. In a study conducted by 

FalahS. Manhal et al., (15%) patients had been infected 

with E. coli, (12.5%) patients with Klebsiella spp., and 

(2.5%) with Acinetobacter, α-hemolytic Streptococci, 

coagulase negative Staphylococci, and Proteus spp.
18

 In a 

study done by HSIAO et al., Microorganisms isolated in 

upper and lower UTI were, E.coli (58.9% & 51.2%), 

Proteus (8.2% & 3%), Klebsiella (4.1% & 7.9%), 

Enterococcus (0% & 5.9%), Pseudomonas (2.7% & 

6.9%) and staphylococcus (0% and 0.5%) respectively.
19

 

The minor difference may be attributable to exclusion of 

catheterized patients and obstructive uropathies in our 

study. 

8) Among 42 CKD patients having UTI, 14 (33.3%) 

patients succumbed to death and 28 (66.7%) were 

salvaged. Among the 78 CKD patients without UTI, 10 

(12.8) succumbed to death while 68 (87.2%) were 

salvaged. The statistical difference between the two 

groups is significant indicating association between 

severity of outcome and UTI in this study. A study done 

by Reinhard Funfstuck et al. observed that an acute 

infection can influence the course of a pre-existing renal 
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disease and enhance the development of renal failure in 

cases of existing damage of renal parenchyma or 

anatomical alteration of the urinary tract.
22  

  

6. Conclusion 
 

This study was conducted on 120 CKD patients attending 

OPD and/or casualty of nephrology unit in MGM Medical 

College & Hospital, Aurangabad.  

 

Incidence of urinary tract infection in chronic kidney disease 

patients is 35%.  

 

E.coli was the most common microorganism isolated from 

urine cultures.  

 

Presence of UTI is found to have associated with increased 

mortality in CKD patients indicating severe outcomes in this 

study. However, whether the mortality is attributable only to 

the presence of UTI cannot be estimated due to presence of 

other confounding factors such as diabetes mellitus and 

hemodialysis.  

 

Moreover, this study indicates the association of Diabetes 

mellitus, hemodialysis and advanced CKD stage as risk 

factors for urinary tract infections in CKD patients. 
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Abstract

Case Report

Introduction

Trimethoprim-sulfamethoxazole (TMP-SMX) is an antibiotic 
of choice for pneumocystis jiroveci pneumonia (PJP). Adverse 
reactions that may be experienced include gastrointestinal upset 
and skin lesions.[1,2] Renal toxicity is usually a hypersensitivity 
reaction to the sulfa component and manifests as interstitial 
nephritis or sulfa crystallization in the renal tubules.[3,4] 
Reversible hyperkalemia is a rarely reported side effect of 
TMP-SMX therapy attributed to TMP inhibition of potassium 
secretion in the distal renal tubule in a manner similar to 
the potassium sparing diuretic, amiloride.[5] The occurrence 
of TMP-SMX-induced hyperkalemia has been reported in 
patients treated for upper respiratory infections,[6] PJP in non 
HIV patients,[7] PJP in acquired immunodeficiency syndrome[1] 
and as a standard dose prophylaxis in renal transplant 
recipients.[8] We present a case of life-threatening TMP-SMX-
induced hyperkalemia in a renal transplant recipient.

Case Report

A 32‑year‑old male underwent second kidney transplant 
2  years after failed graft due to biopsy‑proven recurrence 
of immunoglobulin A nephropathy. In the present kidney 

transplant, the donor was a father‑in‑law with 5/7 mismatch. 
The donor’s age was 65  years. He received antithymocyte 
globulin  (2  mg/kg/day for 2  days) as induction therapy 
followed by standard triple immunosuppression. The patient 
was also given pneumocystis jiroveci prophylaxis with 
TMP‑SMX, which was later omitted because of pancytopenia. 
Pancytopenia recovered after stopping TMP‑SMX. The 
patient received cytomegalovirus  (CMV) prophylaxis with 
valganciclovir 450  mg orally once a day. The patient was 
alright for 3‑month posttransplant, with creatinine stable at 
1.8 mg/dl. He presented with fever and cough for 7 days, for 
which he had received antibiotic (amoxicillin + clavulanate). 
In spite of antibiotic course, he developed sudden onset of 
breathlessness for which he was admitted. Chest X-ray on 
day 1 of admission showed bilateral opacities [Figure 1]. The 
patient’s serum creatinine was 3.2 mg/dl when he developed 
PJP. His serum potassium was 3.8 meq/L at that time. ABG 
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parameters were pH – 7.39, HCO3 – 13.2, PCO2 – 22.30, 
and PO2 – 79.70. Lactate level was not measured. His X‑ray 
chest showed ground‑glass opacities in both basilar areas. His 
serum lactate dehydrogenase levels were elevated to 890 mg/
dl. CMV polymerase chain reaction (PCR) was negative. He 
did not produce sputum initially, and later, when sputum was 
available, it was sent for pneumocystis jiroveci PCR. The 
test was negative. He was started on TMP‑SMX (two tablets 
QID). The dose of oral steroid was increased to 15 mg QID. 
The patient was given noninvasive ventilation as his oxygen 
saturation levels were low. The patient was maintained on 

oxygen therapy for 10 days. He showed gradual improvement 
in general condition. On the 9th day, his serum creatinine was 
2.8  mg/dl, but he had serum potassium of 6.2 meq/L with 
electrocardiography evidence of hyperkalemia. Figure 2 the 
patient was not on any other confounding medications such as 
angiotensin receptor blockers/angiotensin‑converting enzyme 
inhibitor which could contribute to hyperkalemia. His creatinine 
was 3.2 mg/dl at the time of admission, but it was improving 
gradually, so the possibility of hyperkalemia due to graft 
was not suspected. The possibility of trimethoprim‑induced 
hyperkalemia was entertained, after ruling out tacrolimus as 
a cause of hyperkalemia. Tacrolimus levels were in normal 
range  (9.76  ng/dl). The dose of TMP‑SFX was reduced to 
two tablets BD. He was treated with intravenous calcium 
gluconate, glucose‑insulin drip, and sodium bicarbonate. 
His serum potassium levels returned to normal on day 18. 
His serum creatinine had also come down to 2.5 mg/dl. The 
patient had symptomatic relief, and chest X‑ray showed 
resolution of pneumonia. Figure 3 the patient was put on 
pneumocystis jiroveci prophylaxis once again with TMP‑SMX 
double strength once a day. The dose of mycophenolate was 
reduced to 500 mg twice a day from 500 mg three times a 
day. Immunosuppression was restored to previous levels at 
discharge  (tacrolimus 1.5  mg BD, mycophenolate 500  mg 
TDS, and oral steroid 20 mg BD).

Discussion

Our patient underwent second kidney transplantation (KT) with 
antithymocyte globulin as induction therapy. He did not receive 
pneumocystis jiroveci prophylaxis posttransplant completely 
due to thrombocytopenia. The donor was a father‑in‑law 
who was 65  years of age. The patient had reached serum 
creatinine of 1.8 mg/dl 15‑day posttransplant. Three‑month 
post‑KT, his serum creatinine was 1.8 mg/dl. A British study 
by Akoh and Rana[9] showed that transplant patients who had 
donor above 60 years of age had mean serum creatinine of 
2.0 mg/dl at the end of 3 months. Furthermore, our patient 
had good renal output, DSA was negative, graft rejection was 
not suspected, and renal biopsy was not performed during his 
initial 3 months after renal transplant. The patient developed 
PJP 3 months after transplant. The incidence of PJP in renal 
transplant recipient has been reported to be around 1%–6% 
in different studies.[10‑12] The standard treatment for PJP is 
high‑dose sulfamethoxazole‑trimethoprim  (TMP‑SMX).[10] 
As bioavailability of co‑trimoxazole is excellent, it can be 
used orally. Up to date, Thomas and Limper[13] recommended 
that co‑trimoxazole has excellent bioavailability and oral 
administration is appropriate for all patients who have a 
functioning gastrointestinal tract. They also recommended the 
use of oral steroids in moderate‑to‑severe PJP. A study by Goto 
et al.[14] concluded that dose, duration, and timings of steroids 
had not been fully studied in transplant patients for treating PJP. 
Sometimes, hyperkalemia can be life threatening and levels can 
be as high as >6.5 mE/L, so it is mandatory to monitor potassium 
in patients receiving sulfamethoxazole + trimethoprim for PJP. 

Figure 1: Chest X‑ray: Day 1 of admission

Figure 3: Electrocardiography: Signs of hyperkalemia

Figure 2: Chest X‑ray: Day 14 of admission shows bilateral opacities; 
original photograph shows clearance

[Downloaded free from http://www.ijtonline.in on Thursday, August 8, 2019, IP: 10.232.74.23]



More, et al.: Trimethoprim‑induced hyperkalemia

151Indian Journal of Transplantation   ¦  Volume 12  ¦  Issue 2  ¦  April‑June 2018 151

The mechanism of hyperkalemia with trimethoprim is blocking 
of potassium secretion from distal convoluted tubule.[3,4]

Conclusion

Potassium levels should be monitored when using high‑dose 
SMX‑TMP in patients of PJP. Reduction of dose and proper 
treatment of hyperkalemia will revert this complication.
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Hyperhomocysteinemia with Anticoagulant-related  
Acute Kidney Injury
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ABSTRACT
A case of 40-year-old young woman with an extensive, acute 
thrombosis of left distal brachial artery following an elective  
laparoscopic cholecystectomy was reported. The patient under-
went urgent surgical intervention for brachial artery thrombosis 
and was started on oral anticoagulant. Within a week, the patient 
presented with bleeding diathesis and acute renal insufficiency 
with sepsis. She was found to have markedly increased serum 
homocysteine level. No other thrombophilic factors could be 
found. On investigation, a genetic defect of homocysteine 
metabolism was found to be the underlying cause. The patient 
recovered completely on treatment with pyridoxine, cyanoco-
balamin, and folate.

Keywords: Acute kidney injury, Anticoagulant, Heterozygous 
methylenetetrahydrofolate reductase gene mutation, Throm
boembolic event.
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INTRODUCTION

Thrombophilias, inherited or acquired, are conditions 
associated with hypercoagulable state and increased 
risk of arterial and venous thrombosis, which represent a 
significant cause of mortality and morbidity worldwide.1 
There may be interaction of genetic and environmental 
factors.2 Investigating for thrombophilia requires an 
initial evaluation of classical prothrombotic risk factors, 
such as smoking, dyslipidemias, arterial hypertension, 
or diabetes mellitus. Extended profile of investigations is 
necessary in patients with arterial or venous thrombosis, 
which occurs repeatedly in unusual sites or at young 
age, also when family aggregation of thrombotic events 
is identified, as well as in women with recurrent idio-
pathic pregnancy loss. It must include a complete blood 
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count and erythrocyte sedimentation rate, blood film 
examination, prothrombin time (PT) and activated partial 
thromboplastin time, factor V Leiden, antithrombin and 
fibrinogen levels, protein C and S, prothrombin gene 
mutations, homocysteinemia, methylenetetrahydrofolate 
reductase (MTHFR) gene mutations, and antiphospho-
lipid antibodies.3

Mild to moderate hyperhomocysteinemia (HHC), 
meaning mildly to moderately increased plasma homo-
cysteine (15–50 μmol/L), is uncommon in the general 
population. This condition is caused by either genetic 
factors (mutations of homocysteine metabolism enzymes) 
or acquired conditions, such as deficiencies in B vitamins, 
renal insufficiency, and some medications.4 Two common 
mutations involving the MTHFR gene have been identi-
fied: C677T and A1298C.

CASE REPORT

The case of a 40-year-old nondiabetic and nonhyperten-
sive female admitted with clinical picture of acute kidney 
injury (AKI) has been presented. Her medical history 
started 2 weeks prior to her admission, when she under-
went an elective laparoscopic cholecystectomy. On the 
second postoperative day, she developed painful swelling 
of the left arm with clawing of the hand and ischemia 
of the fingers. Color Doppler study of left upper limb 
revealed acute thrombosis in left distal brachial, radial, 
ulnar, and median arteries with absent flow. She under-
went urgent vascular intervention with left brachial artery 
embolectomy. She was heparinized and started on oral 
anticoagulant Acenocoumarol 3 mg twice a day. 1 week 
after embolectomy, she developed generalized swell-
ing involving the face, arms and lower limbs, oliguria,  
hematuria, bleeding gums, hematemesis, shortness of 
breath, and fever.

On examination, she was febrile, conscious, oriented 
with pulse rate 124/minute, blood pressure 120/70 mm Hg, 
and relative risk 28/minute. She was pale, with facial and 
pedal edema. She had bleeding gums and left upper 
limb swelling. Her systemic examination was normal 
except bilateral fine crepitations on chest auscultation. 
Her investigations revealed hemoglobin (Hb) 2.9 gm/dL,  
total leukocyte count (TLC) 28,100/mm3, platelets 
600,000/mm3, urea 124 mg/dL, creatinine 6.6 mg/dL, Na 
118 mEq/L, K 4.4 mEq/L, PT 120 seconds, international 
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normalized ratio (INR) 7.5, total serum proteins 5.2 gm/dL,  
serum albumin 1.8 gm/dL, Ca 9.5 mg/dL, PO4 7.2 mg/
dL, and uric acid 9.7 mg/dL. Urine analysis showed 4+ 
proteinuria, plenty of red blood cells (RBCs), and 30 to 
40 pus cells/hpf. Liver function test, lipid profile, elec-
trocardiogram, and two-dimensional echocardiogram 
were normal. Anticardiolipin antibodies and lupus 
anticoagulant tests were negative. Thrombophilia tests 
showed that protein C, protein S, and antithrombin III 
levels were within normal limits. Serum C3 complement 
was normal. Her homocysteine level was 43.08 μmol/L 
(normal 3.36 to 20.44 μmol/L in females).

The patient was negative for factor V Leiden and 
prothrombin gene mutation. However, she was found 
to have MTHFR gene polymorphism in the form of 
compound heterozygous for C677T and A1298C. 
Abdominal ultrasound found both normal-sized kidneys 
with increased echogenicity. Kidney biopsy was not 
performed due to risk of bleeding. She was treated 
conservatively with five packed cell volume (PCV) and 
eight fresh frozen plasma transfusions, intravenous 
vitamin K, injection Meropenem, injection Tranexamic 
acid, pyridoxine, cyanocobalamin, and folate supple-
ments. Anticoagulants were discontinued. She did not 
need hemodialysis. By the end of 2 weeks, patient 
showed gradual improvement and was discharged 
with normal clinical and biochemical parameters. At 
the time of discharge, her laboratory tests showed PT 
27.5 seconds, INR 2.29, normal renal functions, Hb 8.7 
gm/dL, TLC 12,600/mm3, PCV 26%, mean corpus-
cular volume 70 fL, mean corpuscular hemoglobin 
18 pg, mean corpuscular hemoglobin concentration  
26 gm/dL, and normal urinalysis.

DISCUSSION

The mechanism by which MTHFR gene mutations 
produce prothrombotic states is represented by elevated 
levels of plasma homocysteine due to decreased enzy-
matic activity of MTHFR that participates in regulating 
homocysteine metabolism, and a mutation of MTHFR 
may be a marker for possible elevated homocysteine 
levels. At present, HHC is considered to represent a risk 
factor for deep vein thrombosis and a common risk factor 
for recurrent venous thrombosis.5 Heterozygotic status for 
two polymorphisms of the MTHFR gene, the C677T and 
A1298C, was found in our case. There are studies which 
suggest supplementation with folic acid; vitamin B6 and 
B12 may help in lowering the homocysteine concentra-
tions, and even in reversing endothelial dysfunction 
regardless of the underlying cause of HHC.5

Acute kidney injury resulting from glomerular  
hemorrhage has been described in patients with 

glomerular lesions in the absence6-8 and presence9,10 
of coagulopathy (INR 6–9 range). A biopsy study in 
patients who developed otherwise unexplained AKI 
in association with anticoagulant overdose revealed 
the predominant lesion of distal tubular injury and 
obstruction with RBCs and RBC casts.11 The glomeruli 
show little or no abnormalities by light, immunofluo-
rescence, or electron microscopy.11 The recognition of a 
characteristic histologic lesion that was associated with 
the clinical presentation of otherwise unexplained AKI 
in the setting of overanticoagulation led to the term 
“anticoagulant-related nephropathy.”

The pathogenesis event appears to be glomerular 
hemorrhage12,13 resulting in the formation of obstructing  
RBC casts within renal tubules, which is the most con-
spicuous histologic feature of anticoagulant-related 
nephropathy.11 The diagnosis of anticoagulant-related 
nephropathy should be suspected among patients who 
present with AKI in the setting of excessive anticoagu-
lation. A definitive diagnosis is made by renal biopsy. 
However, biopsies are usually not performed, at least 
initially, among patients who are anticoagulated because 
the risk of bleeding is high.

Among patients who develop AKI and are on anti-
coagulant therapy, a presumptive diagnosis of antico-
agulant-related nephropathy may be made if a severe 
warfarin coagulopathy is present and if other causes of 
AKI have been excluded by clinical features and serologic 
tests. Restoration of a therapeutic INR may limit the extent 
of AKI and chronic kidney injury that results from glo-
merular hemorrhage. The patient was discharged from 
the hospital with folic acid, vitamin B6, and vitamin B12 
supplements. The peculiarities of the present case were 
the thrombotic events and the extensive arterial throm-
bosis in a young patient with HHC due to two hetero
zygotic mutations in the MTHFR gene. Anticoagulant 
nephrotoxicity presented as AKI, which was successfully 
treated conservatively.

CONCLUSION

In patients with unexplained arterial or venous thrombo-
sis, it is appropriate to investigate for the possible coex-
istence of multiple predisposing factors for thrombosis, 
including measurement of the serum homocysteine level, 
in addition to investigations for mutations of the MTHFR, 
the prothrombin, and the factor V genes.
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ABSTRACT

In India around 20,000 people are dependent upon hemodialysis. The greatest burden of mor-
bidity and mortality for hemodialysis patients are cardiovascular diseases (CVDs) including 
fluctuations in blood pressure, as CVDs account for approximately 50% of all deaths. Intra-
dialytic hypertension (IDH) is one such complication responsible for increased morbidity and 
mortality in chronic kidney disease (CKD) patients undergoing hemodialysis. In India, there 
is limited data available in the literature for the incidence of IDH in CKD patients on hemodi-
alysis. In this observational study, we evaluated the incidence of IDH in Indian CKD patients 
undergoing hemodialysis. We found a higher incidence of IDH (34.51%) in our cohort than in 
Western studies. These patients were further evaluated for the association of IDH with con-
tributory factors and patient outcomes after one year of follow-up. This analysis yielded a 
novel finding of a higher incidence of IDH in patients with lower creatinine, which needs to be 
confirmed with multicenter trials.

KEY WORDS: Intradialytic hypertension; Chronic kidney disease (CKD); Hemodialysis.

ABBREVIATIONS: CVDs: Cardiovascular diseases; IDH: Intradialytic hypertension; CKD: 
Chronic Kidney Disease; ESA: Erythropoietin-stimulating agent;

INTRODUCTION

In India around 20,000 people are dependent upon hemodialysis.1 The greatest burden of mor-
bidity and mortality for hemodialysis patients are cardiovascular diseases (CVDs), which ac-
counts for approximately 50% of all deaths.2 Fluctuations in blood pressure (BP) is one of the 
most common complication that occurs in patients taking hemodialysis. A recent study from 
South Africa showed that intradialytic hypertension (IDH) may affect as many as 28% of the 
dialysis population.3 The only Indian study, reported from south India in 2016, looked at the in-
cidence of IDH on the Indian hemodialysis population but did not study the factors responsible 
for IDH and the impact of IDH on mortality.4 The aim of this study was to evaluate the inci-
dence of IDH, to study factors responsible for IDH and effect of IDH on mortality in patients 
attending regular dialysis sessions at a single dialysis unit.

MATERIALS AND METHODS

The present study was conducted on 142 patients with chronic kidney disease (CKD) under-
going maintenance hemodialysis at the dialysis centre of MGM Medical College & Hospital, 
Aurangabad, Maharashtra, India. This was a prospective observational cohort study over a pe-
riod of 2.5 years from January 2013 to June 2015. All CKD patients over 18 years of age were 
included in the study. Patients of acute kidney injury were excluded. Primary end point was the 
development of IDH by patients undergoing regular hemodialysis. Secondary end points were 
potential biological markers associated with IDH and mortality in all patients. IDH was defined 
as an increase in systolic blood pressure of more than 10 mmHg during hemodialysis more than 
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Table 1: Results Showing Non-modifiable Factors Responsible for IDH.

Results

Factor IDH NON IDH p-value

Age
>60 years 30 (61.22%)  60 (64.52%) p=0.699 

NS<60 years 19 (38.78%) 33 (35.48%)

Sex
Male 33 (67.34%) 70 (75.27%)

p=0.315 NS
Female 16 (32.66%) 23 (24.73%)

two hemodialysis sessions.5 Using this definition, patients were 
stratified into IDH & Non-IDH categories for analysis.

	 Potential associated factors which were studied include 
age, sex, known case of hypertension (HTN) or diabetes mel-
litus, serum creatinine level, IV erythropoietin use, oedema, se-
rum albumin level, and number of anti-hypertensive drugs. All 
patients were observed for one year to determine the mortality 
rate.

Dialysis prescription used for patients included in our study was 
as follows:

•	 Dialyser- Nipro elision 13 M synthetic polynephron 
•	 Time- 4 hours
•	 Blood flow rate- 200-300 ml/hour
•	 Dialysate flow rate- 500 ml/hour
•	 Ultra filtration rate- as per weight gain
•	 Dialysate composition- Na++ 135-145 meq/L, K+ 0-4 meq/L, 

Ca++ 2.5-3.5 meq/L, Mg++ 0.5-0.75 meq/L, Cl 98-124 meq/L, 
Acetate 2-4meq/L, HCO3 30-40 meq/L, Dextrose 11 g, pH 
7.1-7.3

•	 Dialysate temperature- 36 oC to 37 oC
•	 Anticoagulation- Heparin 2000 IU at start of hemodialysis 

& 1000 IU per hour

	 Dialysis prescription was modified for IDH patients in 
the form of ultrafiltration rate and time of hemodialysis session. 
Patients who had IDH were treated either with injectable meto-
prolol 5 mg or injectable labetalol 20 mg with dose modified as 
per need. Effect of these drugs on IDH and on outcome was not 
studied in our study. The study was conducted in accordance 
with the ethical principles set out by the declaration of Helsinki 
and approval for the study was granted by the Human Research 
Ethics Committee of MGM University of Health Sciences (Reg-
istration Number- ECR/581/Inst/2013).

Statistical Analysis

SPSS software version 20 was used for the analysis of this data. 
Chi-square test was applied to check significant association be-
tween different groups and outcome of different attributes. p-
value was checked at 5% level of significance.

RESULTS

Out of 142 patients, 49(34.51%) patients were found to have IDH 
(Figure 1). Among them 33(67.34%) were male, 30(61.22%) 
were above 60 years of age, 39(79.59%) were hypertensive, 
10(20.41%) were diabetic, 34(69.38%) patients were receiving 
IV erythropoietin, 33(67.35%) were oedematous, 26(53.06%) 
had a serum albumin less than 2.5 mg/dL. 21(53.85%) patients 

Graph 1: Incidence of IDH.
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were taking less than two anti-hypertensive drugs. 19(38.77%) 
patients died within 1 year of study initiation. Novel finding was 
42(85.71%) patients among IDH population had serum creati-
nine less 10 mg/dL A detailed description of all factors is listed 
in Tables 1 and 2. 

DISCUSSION

The present study is a prospective observational study of the 
incidence of IDH in CKD patients undergoing maintenance 
hemodialysis. A total of 142 CKD patients were studied over a 
period of 2.5 years. Out of 142 patients, 49 were found to have 
IDH with incidence of 34.51%, which was greater than the in-
cidence found in western studies by Stidley et al6, Mees D7,  in 
which it was found to be 5-15%. A recent study from South Af-
rica showed that IDH may affect as many as 28% of the dialysis 
population.3 None of these studies focused in the Indian patient 
population. One study from South India by Darimireddi SK et 
al4 found the incidence of IDH to be 49% in 100 patients studied. 
This supports our finding that the incidence of IDH is higher in 
Indian population.

	 Out of 142 patients in our study, 103 were males and 
39 were females. 90 patients were above 60 years of age. In this 
study, no relation was found between the incidence of IDH and 
the age or sex of the patient. No previous studies demonstrated a 
statistically significant difference among males and females. Ac-
cording to a study by Inrig et al5 on 32,295 patients, incidence of 
IDH was found more amongst the elderly. Similarly, in our study 
we found that IDH occurred more frequently in the elderly but it 
was not statistically significant.

	 No significant relationship was found between the in-
cidence of IDH and previous HTN or diabetes in CKD patients. 
Although, no study examined the burden of IDH in known hy-
pertensive patients, removal of anti-hypertensive medications 
during hemodialysis is one of the proposed mechanisms for 
IDH.8 No comparable data regarding the relationship of diabetes 
mellitus and IDH was found in previous studies.
	
	 A significant inverse relationship was found between 
the incidence of IDH and serum creatinine level, with a higher 
incidence of IDH in patients with lower serum creatinine levels 
(Figure 2). In a study previously published by Inrig et al9 patients 
who experienced IDH were thinner, had lower muscle mass 
(lower serum creatinine) and were more likely to experience a 
rise in blood pressure (BP) with minimal volume excess. Simi-
larly, in our study occurrence of IDH among patients with lower 
creatinine value was statistically significant with greater inci-
dence of IDH in lower creatinine group. Majority of our study 
population were frail, mostly due to malnutrition and the disease 
itself. Acute intradialytic changes in endothelial cell function 
have been proposed as etiologies for the increase in vascular re-
sistance, although it is unclear if endothelin-1 or some other va-
soconstrictive peptide is responsible. Chou et al10 demonstrated 
imbalances in endothelial cell-derived mediators after dialysis 
in the IDH patients. Specifically, there were higher levels of the 
vasoconstrictor endothelin-1 (ET-1) and smaller ratios of the va-
sodilator nitric oxide to ET-1. Karakelleoglu et al11 showed that 
the patients with malnutrition have higher endothelin-1 levels. 
Recent study by Park et al12 indicate that lower creatinine levels 
in patients undergoing hemodialysis are associated with lower 
muscle mass, malnutrition, and mortality. These findings sup-

Table 2: Results Showing Modifiable Factors Responsible for IDH.

Result

Factor IDH Non-IDH p-value

Hypertension
HTN 39 (79.59%) 69 (74.19%) p=0.474

NSNon-HTN 10 (20.41%) 24 (25.81%)

Diabetes mellitus
Diabetic 10 (20.41%) 16 (32.66%) p=0.639

NSNon-Diabetic 39 (79.59%) 77 (82.80%)

Serum creatinine
<10 mg/dL 42 (85.71%) 61 (65.60%) p=0.003

S>10mg/dL 7 (14.29%) 32 (34.40%)

 Erythropoietin IV
EPO 34 (69.38%) 41 (44.09%) p=0.004

SNon-EPO 15 (30.62%) 52 (55.91%)

Oedema
Oedematous 33 (67.35%) 30 (32.26%) p<0.0001

SNon-Oedematous 16 (32.65%) 63 (67.74%)

Serum albumin
<2.5 mg/dL 26 (53.06%) 30 (32.26%) p=0.016

S>2.5 mg/dL 23 (46.94%)  63 (67.74%)

No. of antihypertensive drugs
<2 drugs 21 (53.85%) 49 (71.01%) p=0.073

NS>2 drugs 18 (46.15%) 20 (28.99%)
IDH Intradialytic hypertension; HTN Hypertension.
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port that lower creatinine level which is a marker for malnutri-
tion and is responsible for IDH through ET-1 mediated IDH.

	 A study by Sarkar SR et al13 found an increased inci-
dence of IDH among patients receiving IV erythropoietin ther-
apy. A study by Abraham et al14 found that 21% of patients had 
clinically important increases in BP during treatment of anaemia 
with erythropoietin. In a small investigation of the acute effects 
of erythropoietin-stimulating agent (ESA) in hemodialysis pa-
tients within 30 minutes following intravenous ESAs, there was 
a significant increase in ET-1 and a concomitant rise in mean 
arterial pressure (MAP) which was not demonstrated in patients 
given subcutaneous ESA or placebo.12 In addition, 53% (10/19) 
of patients given intravenous ESA, had an increase in MAP>10 
mmHg in the intradialytic period. Thus, if ESA is given intrave-
nously, prior to the end of hemodialysis, it is possible that this 
may contribute to development of IDH in susceptible patients. It 
is possible that vasoconstriction, arising due to improved tissue 
oxygenation may result in IDH in some patients. In our study, 
incidence of IDH was higher in patients receiving IV erythro-
poietin during hemodialysis sessions, which was found to be 
statistically significant. This result was similar to studies done 
by Abraham et al14 and Buckner et al.15

	
	 A significant relationship was also found between in-
cidence of IDH and presence of oedema, with greater incidence 
of IDH in oedematous patients secondary to volume overload. 
Similar findings were shown in studies by Inrig et al9 and Agar-
wal et al.16 It was also observed that BP may paradoxically rise 
with ultrafiltration, when patients are volume overloaded. In a 
study by Inrig et al9 it was found that incidence of IDH was 
higher in patients having low serum albumin levels. Similar re-
sults were found in our study. The mechanism of IDH may be 
due to reduced blood viscosity causing high cardiac output and 
increased peripheral vascular resistance.
	
	 In the Inrig et al9 study, it was found that IDH incidence 
was greater in hypertensive patients who were prescribed greater 
number of anti-hypertensive drugs compared to those who were 

given standard regimen. In our study, incidence of IDH was more 
with patients receiving more than two anti-hypertensive drugs 
than patients receiving less than two anti-hypertensive drugs 
but it was statistically not significant. It is studied in literature 
that there is an association between dialysate to serum sodium 
gradients and BP increase during dialysis in patients with IDH, 
although it is unclear if this is related to endothelial cell activity 
or acute osmolar changes. In addition to probing the dry weight 
of patients with intradialytic hypertension, other management 
strategies include lowering dialysate sodium and changing an-
ti-hypertensives to include carvedilol or other poorly dialyzed 
anti-hypertensives will help to reduce IDH.17 All patients in our 
study were prescribed similar dialysis prescription to remove 
this confounding factor, and all patients of IDH were prescribed  
non-dialyzable anti-hypertensives for treatment of IDH. Except 
angiotensin receptor blocker (ARB) and angiotensin-converting 
enzyme (ACE) inhibitors, most of other drugs are dialyzed and 
hence incidence of IDH is more when more drugs are prescribed.
	
	 A significant relationship was found between incidence 
of IDH and survival of CKD patients. Patients having IDH had a 
more frequent occurrence of deaths at one year (Figure 3). Inrig 
et al18 in a cohort of 438 prevalent hemodialysis patients, demon-
strated that systolic BP elevations of more than 10 mmHg with 
hemodialysis are associated with a 20% increased odds of death 
or hospitalization at 6 months. Inrig et al9 also demonstrated that 
increasing systolic BP in incident hemodialysis patients was as-
sociated with poorer 2-year survival.

CONCLUSION

Incidence of IDH in our study was 34.51% which was higher 
than what was found in the African study.3 Only one Indian study 
showed incidence of 49% in 100 patients studied.4 This suggests 
incidence of IDH is more in Indian population. Prognosis of 
CKD patients was worse among IDH group as 38.77% patients 
died within 1 year. We found a statistically significant relation 
between incidence of IDH and serum creatinine level, use of IV 
erythropoietin, oedema, and serum albumin level. However, no 

Graph 2: IDH and Serum Creatinine Co-Relation.
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significant relation was found between incidence of IDH and age 
of the patient, sex of the patient, hypertension, diabetes mellitus 
and number of anti-hypertensive drugs.
	
	 IDH is preventable if we control modifiable risk fac-
tors such as avoiding use of IV erythropoietin, reducing inter-
dialytic weight gain, correction of serum albumin. This will re-
duce cardiovascular morbidity and mortality in CKD patients 
on maintenance hemodialysis. This is the first study in India 
which showed factors responsible for IDH and impact of IDH 
on mortality in Indian population. The other Indian study4 has 
studied only incidence of IDH without studying factors respon-
sible for IDH and its impact on mortality. No studies in literature 
till date evaluated the role of previous hypertension or diabetes 
with incidence of IDH. There was no association found between 
IDH and hypertensive or diabetic status of patient in our study. 
Higher incidence of IDH in patients with lower creatinine is a 
novel finding which needs to be confirmed with multicenter tri-
als. Thus, IDH is an important cardiovascular event in Indian 
hemodialysis population which contributes to increased mortal-
ity in patients on hemodialysis although its exact pathogenesis is 
not known. Measures should be taken to reduce its incidence in 
hemodialysis patients.

ACKNOWLEDGEMENT

All the authors are thankful to Dr. Ajit Shroff, Dean, MGM 
Medical College & Hospital, Aurangabad, Maharashtra for giv-
ing permission to publish this data.

CONFLICTS OF INTEREST

The authors declare that they have no conflicts of interest.

REFERENCES

1. Dash SC, Agarwal SK. Incidence of chronic kidney disease 
in India. Nephrol Dial Transplantation. 2006; 21: 232-233. doi: 

10.1093/ndt/gfi094

2. Van Buren PN, Kim C, Toto RD, Inrig JK. The prevalence of 
persistent intradialytic hypertension in a haemodialysis popula-
tion with extended follow-up. Int J Artif Organs. 2012; 35(Suppl 
12): 1031-1038. doi: 10.5301/ijao.5000126

3. Sebastian S, Filmalter C, Harvey J, Chothia M-Y. Intradia-
lytic hypertension during chronic haemodialysis and subclinical 
fluid overload assessed by bio impedance spectroscopy. Clinical 
Kidney J. 2016; 9 (Suppl 4): 636-643. doi: 10.1093/ckj/sfw052

4. Darimireddi SK, Salla SP, Bayya AB, Gedda JP. A study on 
incidence of acute cardiovascular complications during mainte-
nance haemodialysis of end-stage renal failure patients. J Evid 
Based Med Health. 2016; 3: 4230-4235. Web site. http://www.
jebmh.com/data_pdf/Surya%20Prakash%20-%201%20--%20
FINAL.pdf. Accessed January 29, 2017.

5. Inrig JK, Patel UD, Gillespie BS. Relationship between inter-
dialytic weight gain and blood pressure among prevalent haemo-
dialysis patients. Am J Kidney Dis. 2007; 50(1): 108-118. doi: 
10.1053/j.ajkd.2007.04.020

6. Stidley CA, Hunt WC, Tentori F. Changing relationship of 
blood pressure with mortality over time among hemodialysis 
patients. J Am Soc Nephrol. 2006; 17: 513-520. doi: 10.1681/
ASN.2004110921

7. Mees D. Rise in blood pressure during hemodialysis-ultrafil-
tration: A “paradoxical” phenomenon? Int J Artif Organs. 1996; 
19(10): 569-570. 

8. Li Z, Lacson E, Lowrie EG. The epidemiology of systolic 
blood pressure and death risk in hemodialysis patients. Am J Kid-
ney Dis. 2006; 48(4): 606-615. doi: 10.1053/j.ajkd.2006.07.005 

9. Inrig JK, Patel UD, Toto RD, Szchzech LA. Association of 

Graph 3: Results Showing Death within 1 Year of IDH.

https://academic.oup.com/ndt/article/21/1/232/1818928/Incidence-of-chronic-kidney-disease-in-India
http://www.artificial-organs.com/article/the-prevalence-of-persistent-intradialytic-hypertension-in-a-hemodialysis-population-with-extended-follow-up
https://academic.oup.com/ckj/article/9/4/636/2918826/Intradialytic-hypertension-during-chronic
http://www.ajkd.org/article/S0272-6386%2807%2900744-5/abstract
http://jasn.asnjournals.org/content/17/2/513.long
http://jasn.asnjournals.org/content/17/2/513.long
http://www.sciencedirect.com/science/article/pii/S0272638606011644


 NEPHROLOGY
Open Journal

http://dx.doi.org/10.17140/NPOJ-SE-2-101ISSN 2380-0445

Nephrol Open J

blood pressure increases during haemodialysis with 2-year mor-
tality in incident haemodialysis patients: A secondary analysis of 
the dialysis morbidity and mortality wave 2 study. Am J Kidney 
Dis. 2009; 54(5): 881-890. doi: 10.1053/j.ajkd.2009.05.012

10. Chou KJ, Lee PT, Chen CL, et al. Physiological changes 
during hemodialysis in patients with intradialysis hypertension. 
Kidney Int. 2006; 69: 1833-1838. doi: 10.1038/sj.ki.5000266

11. Karakelleoglu C, Orbak Z, Ozturk CF, Kosan C. Hypomag-
nesemia as a mortality risk factor for protein energy malnutri-
tion. J Health Popul Nutr. 2011; 29(2): 181-182.

12. Park J, Mehrotra R, Rhee CM, et al. Serum creatinine level, a 
surrogate of muscle mass, predicts mortality in peritoneal dialy-
sis patients. Nephrol Dial Transplant. 2013; 28(8): 2146-2155. 
doi: 10.1093/ndt/gft213

13. Sarkar SR, Kaitwatcharachai C, Levin NW. Complications 
during Haemodialysis. USA: McGraw-Hill Professional; 2005.

14. Abraham PA, Macres MG. Blood pressure in hemodialysis 

patients during amelioration of anemia with erythropoietin. J Am 
Soc Nephrol. 1991;2: 927-936. Web site. http://jasn.asnjournals.
org/content/2/4/927.short. Accessed January 29, 2017.

15. Buckner FS, Eschbach JW, Haley NR, Davidson RC, Adam-
son JW. Hypertension following erythropoietin therapy in ane-
mic hemodialysis patients. Am J Hypertens. 1990; 3: 947-955. 
doi: 10.1093/ajh/3.12.947

16. Agarwal R, Light RP. Intradialytic hypertension is a marker 
of volume excess. Nephrol Dial Transplant. 2010; 25(Suppl 10): 
3355-3361. doi: 10.1093/ndt/gfq210

17. Van Buren PN, Inrig JK. Mechanisms and treatment of 
intradialytic hypertension. Blood Purif. 2016; 41: 188-193. 
10.1159/000441313

18. Inrig JK, Oddone EZ, Hasselblad V. Association of intradia-
lytic blood pressure changes with hospitalization and mortality 
rates in prevalent ESRD patients. Kidney Int. 2007; 71: 454-461. 
doi: 10.1038/sj.ki.5002077

Page S6

http://www.ajkd.org/article/S0272-6386%2809%2900836-1/abstract
http://www.kidney-international.theisn.org/article/S0085-2538%2815%2951345-8/abstract
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3765023/
http://jasn.asnjournals.org/content/2/4/927.short
http://jasn.asnjournals.org/content/2/4/927.short
https://doi.org/10.1093/ajh/3.12.947
https://academic.oup.com/ndt/article/25/10/3355/1872864/Intradialytic-hypertension-is-a-marker-of-volume
http://www.karger.com/Article/Abstract/441313
http://www.kidney-international.theisn.org/article/S0085-2538%2815%2952393-4/abstract


                   International Journal of Health Sciences & Research (www.ijhsr.org)  597 
Vol.6; Issue: 1; January 2016 

   International Journal of Health Sciences and Research 
www.ijhsr.org                                 ISSN: 2249-9571 

 

Case Report 

 

Fusarium Peritonitis an Uncommon Complication in a Patient on 

Continuous Ambulatory Peritoneal Dialysis - A Case Report 
 

Monika Srivastava
1*

, Anupama S. Wyawahare
2**

 

 
1
Assistant Professor, 

2
Professor, 

*
Department of Microbiology, Teerthanker Mahaveer Medical College and Research Center, Moradabad. 

**
MGM Medical College, Aurangabad. 

 

Corresponding Author: Monika Srivastava 

 

Received: 10/12/2015                   Revised: 26/12/2015    Accepted: 30/12/2015 

 
ABSTRACT 

  

Fungal Peritonitis is a serious complication of treatment with peritoneal dialysis, with high rates of 

morbidity and mortality. In majority of the cases cause of fungal peritonitis is Candida species, with 

Candida albicans predominating. Infections by Fusarium species can be superficial or limited to 

single organs in otherwise healthy patients. In contrast, disseminated fusariosis affects the 

immunocompromised host. Fusarium infection is uncommon cause of peritonitis among patients on 

Continuous Ambulatory Peritoneal Dialysis [CAPD]. Here, we report a case of peritonitis due to 

fusarium species in a patient on Continuous Ambulatory Peritoneal Dialysis. Fusarium infection in 

patients on CAPD can be life threatening 

 

Key words: Fusarium; Fungal peritonitis, Continuous Ambulatory Peritoneal Dialysis [CAPD]. 

 

INTRODUCTION  

 Peritonitis is the main complication 

of continuous ambulatory peritoneal 

dialysis. Fungal Peritonitis accounts for 1 - 

16 % episodes in various studies. 
[‎1-‎3]

 

Patients with previous bacterial peritonitis 

and antibiotic usage are at greater risk of 

developing fungal peritonitis. 
[‎3] 

Predominant cause of Fungal Peritonitis is 

Candida species. 
[‎2,‎4,‎5]

 The genus Fusarium 

is a common soil saprophyte and important 

plant pathogen that causes a broad 

spectrum of human disease, including 

mycotoxicosis, and infections which can 

be superficial, locally invasive or 

disseminated.
 [‎6] 

Fusariosis is an invasive 

mold infection associated with Fusarium 

species, most commonly F. solani. The 

skin and respiratory tract are the primary 

portals of entry. Localized skin infections 

may occur at sites of trauma in 

immunocompetent hosts. 
[‎7] 

Fusarium 

infection in immunocompromised patients 

has been reported in various studies. 
[‎8,‎9]

 

Fusarium infection is uncommon cause of 

peritonitis among patients on CAPD. 
[‎4] 

This report presents the first known case of 

Fusarium peritonitis in a patient on CAPD 

in MGM Medical College, Aurangabad. 

 

CASE REPORT 

A 27 year young female patient 

had been on CAPD for one & half years. 

She presented in Medicine OPD of our 

Institute with H/o fever, vomiting, cough, 

pain in epigastric region & decreased urine 

output four days prior to hospitalization in 

14 March 2013. She was a known case of 

chronic kidney disease with hypertension 

with hypothyroidism. She was on 

treatment for hypertension and 

hypothyroidism for last one year duration. 

http://www.ijhsr.org/
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The diagnosis of peritonitis was based on 

clinical manifestations. She had not 

documented any episode of peritonitis 

prior to admission in our Institute. She was 

non diabetic. In the hospital she received 

inj metronidazole 400 mg TDS for 5 days, 

inj ceftazidime 1 gm after each cycle of 

peritoneal dialysis, inj Vancomycin 1 gm 

every 48 hrs, followed by Tab 

metronidazole 400 mg TDS, tab rifaximin 

400 mg TDS & Tab fluconazole 150 mg 

once a day and vancomycin powder 

locally QID prior to availability of fungal 

culture report. Analysis of CAPD fluid 

was carried out, which showed total 

leucocyte count of 100 cells per mm. 
[‎3]

 It 

showed predominant [80%] polymorphs. 

The percentage of lymphocytes in CAPD 

fluid was 20%. 
 

 
Photograph 1: showing growth of fusarium species on 

Sabraoud’s dextrose agar. 

 

 

 

 

 

 
Photograph 2: Showing Microscopic appearance of fusarium species in lactophenol cotton blue preparation 

 

We received CAPD fluid of this 

patient for Gram stain, routine bacterial 

culture & fungal culture in Microbiology 

department. No organism could be 

detected on gram staining of the specimen. 

Routine culture was negative for growth of 

bacterial pathogen. Direct microscopic 

examination of CAPD fluid revealed no 

fungal element but culture of CAPD fluid 

on Sabraoud’s agar without cycloheximide 

yielded growth which was identified on 

the basis of their macroscopic 

[photograph1] and microscopic 

appearance. Microscopic examination of 

colony showed presence of sickle shaped 

multicelled microconidia having 3 - 5 

septae typical of fusarium species 

[photograph 2]. 

The patient was discharged with 

treatment advised which included inj 

fluconazole 200 mg on alternate day, inj 

vancomycin 1 gm after 48 hrs intra 
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peritoneally, in addition to other 

supportive treatment. She was advised to 

continue CAPD and come for follow up 

after 7 days. While on treatment, patient 

died due to sepsis in May 2013. 

 

DISCUSSION 

Peritoneal dialysis has been shown 

to be practical, safe & cost effective 

alternative to chronic haemodialysis. 

Bacterial peritonitis is most commonly 

encountered in these patients. The 

definition of CAPD peritonitis includes at 

least two of the following criteria: 

symptoms or signs (or both) of peritonitis, 

a cloudy dialysate (effluent) and a positive 

culture (and / or Gram stain of the 

dialysate). 
[‎10] 

The criteria for diagnosis of 

fungal peritonitis do not differ from those 

of bacterial peritonitis. The isolation of 

fungal organism on gram stain and or 

culture is diagnostic of fungal peritonitis.
 

[‎4]
 Patients with previous bacterial 

peritonitis and antibiotic usage are at 

greater risk of developing fungal 

peritonitis. 
[‎3]

 Various studies report that 

fungal peritonitis accounts for 1-16 % 

episodes of peritonitis in patients on 

peritoneal dialysis. 
[‎1-‎3]

 Fusarium species 

are commonly found as saprophytes on 

organic debris & in soil. 
[‎11]

 Fusarium 

species cause a broad spectrum of 

infections in humans, including 

superficial, locally invasive, and 

disseminated infections. The clinical form 

of fusariosis depends largely on the 

immune status of the host and the portal of 

entry of the infection.
 [‎8]

 The principal 

portal of entry for Fusarium spp. is the 

airways, followed by the skin at site of 

tissue breakdown and possibly the mucosal 

membranes. 
[‎8]

 The duration of peritoneal 

dialysis treatment before the diagnosis of 

fungal peritonitis in our patient is also 

similar to the range reported by other 

studies 
[‎1,‎12]

 In our study Gram staining of 

the fluid revealed no organisms this 

finding is in concordance with study by 

Joseph et al 
[‎13]

 The organism has a 

propensity to attach to foreign bodies such 

as intravascular and intraperitoneal 

catheters. Therefore, successful treatment 

of infections caused by Fusarium may 

require catheter removal in addition to 

systemic antifungal therapy. 
[‎1,‎12,‎13]

 Prasad 

et al in their study reported that abdominal 

pain, abdominal pain with fever, and 

catheter in situ are the most commonly 

noted risk factors for mortality. 
[‎4,‎14]

 

Fungal peritonitis, though uncommon, has 

great morbidity and is more difficult to 

treat successfully than bacterial peritonitis. 

In present study, the patient died of sepsis. 

 

CONCLUSION  

Fungal agents cause significant 

morbidity and mortality in patients with 

CAPD peritonitis and are usually more 

difficult to treat. Fusarium infection in 

patients on CAPD can be life threatening 

Fungal infections may be clinically 

suspected on the basis of clinical and 

laboratory findings, which should lead to 

prompt therapy. 
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Abstract:   

Background: Chronic kidney disease (CKD) is a worldwide health problem. CKD is a progressive condition 

and ultimately end up with kidney failure. A normocytic, normochromic anemia is observed in CKD. The 

primary cause in patients with CKD is insufficient production of erythropoietin (EPO) by the diseased kidneys.  

Anemia is both a complication of CKD as a part of uremic syndrome and a risk factor which influences the 
adverse outcomes of CKD, So evaluation and management of anemia is important to prevent the progress of 

CKD and for the general well being of the patient. As the renal function worsens, there is a progressive increase 

in the percentage of CKD patients with anemia. 

Aims and Objectives: To determine the prevalence of iron deficiency anemia  in patient with chronic kidney 

disease and study the effect of iron deficiency anemia on survival of CKD patients. 

Results: In present study the overall prevalence of iron deficiency anemia in chronic kidney disease was 

42.63% whereas in males, the prevalence of iron deficiency anemia was 44.4% which was less than female 
patients (55.6%). The observed values of iron deficiency anemia in CKD in relation to age group, hypertension 

and type of iron therapy have been found satistically nonsignificant, however iron deficiency anemia outcome 

with sex group, stage of CKD, diabetes and dialysis therapy were found to be satistically significant. 

Conclusion: Iron deficiency anemia is common in CKD patients ( 42.63% ). Functional Iron deficiency is seen 

in 39.03%. Iron deficiency is related to stage of CKD, Sex, Diabetes mellitus, erythropoietin therapy and 

dialysis therapy. There was no relation of Iron deficiency anemia with age, hypertension, and type of iron 

therapy. However mortality was not related to iron deficiency in CKD patients. 

Keywords: Chronic kidney disease, Iron deficiency anemia, Hemodialysis, Erythropoietin.  

 

I. Introduction 
Chronic kidney disease is a significant cause of morbidity and mortality world wide1. In India, there is 

a rising incidence and prevalence of kidney failure, with poor outcomes and high cost. The hallmark of CKD is 

structural and functional damage of the glomeruli of the kidney. The most important outcomes of this kidney 

damage are loss of kidney function and cardiovascular disease leading to premature death.  In CKD, 

Erythropoietin ( EPO)is produced in the peritubular cells of the kidney and is the major hormone involved in the 

production of red blood cells (erythropoiesis) when erythrocyte cells are produced. Anaemia starves the body of 

Oxygen and causes decreased capacity, cognitive impairment, and diminished quality of life2.  Management of 

anemia in chronic kidney disease involves use of EPO. However EPO  is effective only when iron is available in 
sufficient quantity. Hence evaluation of iron status in patients with chronic kidney disease is very vital. This 

study is under taken to study haematological profile of iron deficiency anemia in chronic kidney disease.  

Defining CKD3  as Kidney damage for 3 months or more as defined by structural or functional 

abnormalities of the kidney, with or without decreased GFR, manifests by either :  a) Pathological abnormalities 

detected by histopathological studies; or  b) Markers of kidney damage, including abnormalities in the 

composition of the blood or urine , or abnormalities in imaging tests.  GFR less than 60ml/min/1.73 m2 for 3 

months or more, with or without kidney damage. 

Fishbane et al. found high rates of iron deficiency in adult men (57.8 to 58.8%) and women (69.9 to 

72.8%) with CKD stages 3-5 in the NHANES 3 and 1999-2004 survey
4
. 

The prevalence of anemia in stage 3-5 CKD patients aged >64 in 2007-2010 NHANES survey was 

24.4%. The prevalence of CKD in the SEEK-India cohort was observed to be 17.2% with 6% have CKD stage 3 

or worse. Prevalence of CKD stages 1, 2, 3, 4 and 5 was 7%, 4.3%, 4.3%, 0.8% and 0.8% respectively5. 
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National kidney foundation kidney dialysis outcomes quality initiative 

(NKF K/DOQI 2012) DEFINES IRON DEFICIENCY ANEMIA6, 7 : 

1. Absolute Iron Deficiency: Ferritin <100 ng/ml and TSAT <20%. 
2. Functional Iron Defeciency: Ferritin > 100 ng/ml and TSAT <20%.  

 

Iron deficiency is common in patients with CRF. 25-37.5% patients of CRF have iron deficiency8. The 

cause’s are : Decreased iron absorption as a part of uremic syndrome, loss of RBCs and Fe due to bleeding 

tendencies in uremic syndrome, dialysis related loss of RBCs and Fe, blood loss due to frequent blood tests.  

Serum ferritin reflects body stores of iron9. A level of <100 ng/ml indicates absolute iron deficiency in 

CKD. But this is not very sensitive; it can reflect depleted stores only when the depletion is very low. Serum 

ferritin values < 30ng/ml indicate severe iron deficiency and are highly predictive of absent iron stores in bone 

marrow. It is not very specific as serum ferritin is also an acute phase reactant and elevated in conditions such as 

hyperthyroidism, inflammation/infection, hepatocellular disease, malignancies, alcohol consumption and oral 

contraceptives10. Transferrin saturation reflects the amount of available iron for erythropoiesis. In iron 
deficiency, elevated transferrin levels maintain the circulating iron pool despite the marked decrement in Tsat. A 

level of <20% in CKD indicates absolute iron deficiency. Transferrin saturation is decreased only when serum 

ferritin is decreased in absolute iron deficiency. 

The ESRD National Cooperative Anemia Project, a personal communication, J. Wish, April;1997 - 

60% of patients were found to be iron deficient. Recent analysis of the National Health and Nutrition 

Examination Survey 4 suggests that up to 50% of patients with CKD stages 2-5 have absolute or relative 

(functional) iron deficiency. In CKD, both absolute and relative iron deficiency are common11. 

 

Aims and Objectives : 

 To determine the prevalence of iron deficiency in patient with chronic kidney disease. 

 To study the effect of iron deficiency anemia on survival of CKD patients. 
 

II. Material And Methods 
It is an open non randomized prospective, cross sectional observational study to determine the 

prevalence of iron deficiency anemia with CKD and the effect of IDA on survival of CKD patients. The data 

obtained was studied on 9 parameters and chi-square test was applied and P value was calculated  to the 

attributes to test their significance at 5 % level of significance.  

No. Of cases: 190 

 

Case definition: Patient was defined as having Iron deficiency anemia in chronic kidney disease if there was: 

Serum ferritin >100ng/ml and transferring saturation <20%. 
 

Inclusion criteria: All cases diagnosed as chronic kidney disease.  

 

Exclusion criteria: Cases of acute kidney injury, bleeding diathesis, acute bleeding (urological or gastro 

enterological ). 

Methodology : The patients under study evaluated as per protocol. 

1- History : Age, sex, history of hypertension / diabetes mellitus, EPO therapy/ Iron therapy, Hemodialysis. 

 

2. Laboratory investigations : 

a) Hemoglobin 

b) Serum creatinine 
c) Iron studies ( serum iron, serum ferritin, TIBC, Transferrin saturation ) 

 

Results: Pia chart :  showing prevalence of iron deficiency anemia (IDA ) 
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Out of 190 patients, 81(43%) patients were found to have iron deficiency anemia whereas 109(57%) patients 

were NON-IDA. 

 

Table 1 : Association of different parameters ( satistically significant ) with iron deficiency 

 anemia ( IDA) : 
PARAMETERS IDA NIDA TOTAL CHI-SQUARE P- VALUE 

SEX : MALE 36(44.4%) 73(66.9%) 109 9.6427 

    S ( >3.84 ) 

0.001  S 

 ( <0.05 )        : FEMALE 45(55.6%) 36(33.1%) 81 

DIABETES 30(37%) 23(21.1%) 53 5.8676 

    S 

0.015  S 

 NON-DIABETIC 51(63%) 86(78.9%) 137 

EPO THERAPY 55(67.9%) 56(51.4%) 111 5.224 

    S 

0.022   S 

NON-EPO 26(32.1%) 53(48.6%) 79 

HEMODIALYSIS 70(86.4%) 78(71.6%) 148 5.9593 

    S 

0.014   S 

NON-HD 11(13.6%) 31(28.4%) 42 

 

The observed values of iron deficiency anemia in CKD in relation to sex group, diabetes and erythropoietin 

therapy and hemodialysis therapy have been found satistically significant.  

 

Table 2: Association of different parameters (satistically nonsignificant) with iron  

deficiency anemia ( IDA ) 
PARAMETERS IDA NIDA TOTAL CHI- SQUARE P- VALUE 

AGE: 21-40 20(24.69%) 26(23.85%) 46 0.0373  

    NS 

( <3.84 ) 

0.9981  S 

 (>0.05 ) 

 
       :  41-60 30(37.03%) 40(36.69%) 70 

       :  > 60 31(38.28%) 41(39.46%) 74 

HYPERTENSION 54(66.7%) 83(76.1%) 137 2.0763 

   NS 

0.14  NS 

NON-HTN 27(33.3%) 26(23.9%) 53 

IRON : ORAL 10(12.34%) 20(18.34%) 30 

          : I. V.  27(33.33%) 43(39.445) 70 2.7376 

   NS 

0.6026 NS 

NOT ON IRON 44(54.32%0 46(42.22%) 90 

CKD STAGE : 4 8(10.1%) 6(5.7%) 14 1.2485 

    NS 

0.2616 NS 

                     : 5 71(89.9%) 99(94.3%) 170 

DIED  27(33.3%) 36(33%) 63 0.002 

    NS 

0.9612 NS 

ALIVE 54(66.7%) 73(67%) 127 

 

The observed values of iron deficiency anemia in CKD in relation to age group, hypertension and type of iron 

therapy, CKD staging and prognosis  have been found satistically non-significant. 

 

III. Discussion 
This study was undertaken in view of prevalence of iron deficiency anemia in chronic kidney disease 

patients. In the present study, prevalence of iron deficiency anemia, factors responsible for it and its effect on 

survival of chronic kidney disease patients was studied. Total 190 patients diagnosed as chronic kidney disease 

were studied.  Out of 190 patients, 81 (42.63%) patients were found to have iron deficiency  anemia (IDA). The 

observed values of iron deficiency anemia in CKD in relation to age group, hypertension and type of iron 

therapy have been found satistically non significant, however iron deficiency anemia outcome with sex group, 

stage of CKD, diabetes and dialysis therapy were found to be satistically significant. 
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According to a study by Bowling CB, Inker LA et al12 , Prevalence of iron deficiency anemia was 

found more in elderly age group. In this study, contradictory results are found probably because of more young 

patients developing CKD in Indian population. 
According to a study by Singh et al5 . Prevalence of iron deficiency anemia is higher in males than 

females. In this study, prevalence of iron deficiency anemia is higher in females than males. 

In a a study previously published by New JP, Aung T, Baker PG et al13 and Fishbane et al14. Prevalence 

of iron deficiency anemia was found to be higher in patients with Diabetes Mellitus. In this study, Prevalence of 

iron deficiency anemia is found to be higher in patients with Diabetes Mellitus, which is similar to previous 

studies. According to a study by James B. Post et al15 and Saul Nurko et al16 , there was increased prevalence of 

iron deficiency anemia among the patients receiving erythropoietin. In the present study, there is a direct 

relation between erythropoietin therapy and IDA i.e. prevalence of IDA is higher in patients receiving 

erythropoietin therapy, which is similar to previous studies. 

According to a study by Melissa E. Stauffer, Tao Fan et al17 , Prevalence of anemia increased with 

stage of CKD, from 8.4% at stage 1 to 53.4% at stage 5. In the present study, prevalence of iron deficiency 
anemia is increased with stage of CKD, which is similar to previous studies. 

In a study previously published by Allen R. Nissenson and Jur Strobes et al18 , 60% of patients were 

found to be iron deficient on hemodialysis. In our study, There is a direct relation between Hemodialysis and 

IDA i.e.  prevalence of IDA is higher in patients on Hemodialysis, which is similar to previous studies. 

 

IV. Conclusion 
Iron deficiency anemia is common in CKD patients ( 42.63% ). Functional Iron deficiency is seen in 

39.03%. Iron deficiency is related to stage of CKD, Sex, Diabetes mellitus, erythropoietin therapy and dialysis 

therapy. There was no relation of Iron deficiency anemia with age, hypertension, and type of iron therapy. 
However mortality was not related to iron deficiency in CKD patients. 
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Abstract: Mortality in acute kidney injury (AKI) remains impressively high despite technical and medical 

advances made following the advent of dialysis. Previous studies of prognosis in AKI have analyzed the 

influence of demographic factors, severity of AKI, nature of diseases causing AKI, coexisting diseases, 

treatment received and complications. Several other factors also affect prognosis of AKI viz. oliguria, a rise in 

serum creatinine greater than 3 mg%, older debilitated patients, multiorgan failure, associated comorbid 

conditions, need of dialysis, suspected or proven sepsis. Hence cases of AKI were studied at tertiary health 

centre in Marathwada region of Maharashtra to study the clinical profile and factors affecting the prognosis of 

acute kidney injury. 

Keywords: Acute Kidney Injury (AKI), Dialysis, Oliguria. 

 

I. Introduction 
The kidney is a highly vascular organ. The kidneys are important organs of our body, which deals with 

the excretion of the waste products of protein catabolism from the body and maintenance of water and 

electrolyte balance. The portion of the total cardiac output that passes through the kidneys, called as renal 

fraction is about 20%. Kidneys are prone to develop ischemic injury whenever blood supply to them is 

decreased. They are also susceptible to nephrotoxic injury by virtue of their rich blood supply and the ability to 

concentrate toxins in the medullary interstitium and renal epithelial cells. 

Acute kidney injury (AKI), previously known as acute renal failure (ARF), is a syndrome characterized 

by rapid decline of glomerular filtration rate (hours to weeks), retention of nitrogenous waste products and 

perturbation of extracellular fluid volume and electrolyte and acid base homeostasis1. 
The term failure reflects only part of the spectrum of damage to the kidney that occurs clinically. In 

most cases of damage, the reduction in kidney function is modest. Nevertheless, this modest change has been 

documented to be associated with negative effects on outcome, albeit not nearly as ominous as seen with large 

decreases in kidney function associated with frank kidney failure that often requires acute dialysis therapies. 

Furthermore, the term renal is not well understood in the general population and this makes communication with 

patients and family more challenging; hence "kidney" has replaced "renal”. Hence the name acute renal failure 

was changed to "acute kidney injury.”1   

Urine output is generally reduced to < 400 ml/day called as oliguric AKI but some patients continue to 

pass > 400 ml of urine per day, called as non-oliguric AKI. In AKI nitrogenous waste products accumulate in 

the body and renal mechanisms responsible for maintaining water and electrolyte balance is disturbed. In 

addition the renal contribution to the control of acid base balance is deficient; hydrogen ions accumulate in the 
body producing metabolic acidosis. Loss of excretory function leads to hyperkalemia and oedema, with or 

without pulmonary oedema, if dietary intake of potassium and water is not restricted. 

 

AKI is defined as any of the following2: 

1. Increase in Serum Creatinine by 0.3 mg/dl within 48 hours; or 

2. Increase in Serum Creatinine to 1.5 times baseline, which is known or presumed to have occurred within 

the prior 7 days; or 

3. Urine volume < 0.5 ml/kg/h for 6 hours. 

 

It is one of the most common clinical syndrome encountered in the clinical practice. Most AKI is 

reversible, the kidneys being relatively unique among major organs in its ability to recover in function. 

Acute Kidney Injury is sub classified into three categories, viz prerenal, intrinsic renal and post renal 
failure. Prerenal failure the most common form and is characterized by renal hypoperfusion without 

compromising to integrity of renal parenchyma. Intrinsic renal failure is produced by disorders that directly 

involve renal parenchyma. These are sepsis, ischemic, various nephrotoxins and diseases of glomeruli. Post 

renal failure is produced by urinary tract obstruction1. 
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As there are no specific therapies for treatment of ischemic and nephrotoxic AKI and mortality is so 

high, prevention is of paramount importance. Early identification of patients at risk with prompt elimination of 

potential insults is the golden rule. Aggressive restoration of intravascular volume has been shown to reduce the 
incidence of ARF dramatically in volume depleted states. Injudicious use of nephrotoxic drugs like 

aminoglycosides and NSAIDs should be avoided especially in elderly and in combination with diuretics. Dose 

modification should be done when renal failure has already developed. Maintenance of volume status to 

optimum during operative and post operative periods is very important. 

Sepsis is by far the commonest cause of death in AKI, so all steps should be taken to avoid or limit it. 

Many a times, doctors are responsible for development of AKI in hospitals, with a little more awareness about 

the precipitating factors, avoidance of the injudicious use of nephrotoxic drugs, proper maintenance of intake 

and output records in post operative cases and a watchful readiness to act promptly if unavoidable circumstances 

arises, can prevent and minimize the number of AKI cases. Factors that predispose AKI are renal insult, 

myeloma, diabetes mellitus, proteinuria, previous cardiac or renal insufficiency, diuretic use, volume depletion, 

advanced age.3 
Mortality rate among patients of AKI approximates 50 percent and mortality rate vary greatly, 

depending on the cause of AKI4. 

Several factors affect prognosis of AKI viz oliguria, a rise in serum creatinine greater than 3 mg%, 

older debilitated patients, multiorgan failure, associated comorbid conditions, need of dialysis, suspected or 

proven sepsis5. Hence cases of AKI were studied at Tertiary Health Centre in Marathwada region of 

Maharashtra MGM Medical College and Hospital, Aurangabad to study the clinical profile and factors affecting 

the prognosis of acute kidney injury. 

 

Observations 
Table – 1 Age And Gender Distribution 

Age Group Male Female Total 

0-20 6(4.16) 5(3.47) 11(7.63) 

21-40 21(14.58) 20(13.88) 41(28.47) 

41-60 36(25) 16(11.11) 52(36.11) 

≥ 61 25(17.36) 15(10.41) 38(26.38) 

Total 88(61.11) 56(38.88) 144(100) 

  Figures in ( ) indicates percentage. 

 

Graph – 1 Age & Gender Distribution 

 Male preponderance was seen in all age groups. 

 
 

Table 2 – Etiology Of Aki 

 

 

 

 

 

 

 

 

 

 

 

 

Etiology of AKI No. Of pts. Percentage (%) 

Medical AKI 111 77.08 

Obstetric AKI 17 11.80 

Surgical AKI 16 11.11 

Total 144 100 
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Graph – 2 Etiology of Aki 

 
The commonest cause of AKI was Medical (77.08%), followed by Obstetrical (11.80%) and Surgical causes 

(11.11%). 

 

Table - 3Clinical And Laboratory Data In 144 Patients Of Aki 
Parameters Mean ± SD, Ratio 

Age (years) 48 ± 18.24 

Sex (M: F) 88:56 (1.57:1) 

Oliguria/Nonliguria 61/83 

Hypotension 41 (28.47%) 

Bleeding tendency 11 (7.63%) 

Hyperkalemia 40 (27.77%) 

Peak Blood Urea (mg %) 131.50 ± 69.94 

Peak serum Creatinine (mg %) 4.96 ± 3.23 

Mortality 29.16 % 

Out of 144 patients of AKI studied, male to female ratio was 1.57:1. Mean age was 48 ± 18.24. Overall 

mortality was 29.16 %. 

 

Table – 4Causes Of Oliguric V/S Nonoliguric Aki 
Causes 

Oliguric patients 

(n=61) 

Non-oliguric 

patients 

(n=83) 

Surgical 11(18.03) 5(6.02) 

Obstetrical 5(8.19) 12(14.45) 

Medical 

 
45(73.77) 66(79.51) 

Medical causes 

 

Sepsis 

Acute Gastroenteritis 

Acute Pancreatitis 

ContrastInduced                  

Nephropathy 

 

Hepatorenal Syndrome 

Malaria 

Dengue Fever 

Snake Bite 

Leptospirosis 

HUS 

 

 

16(35.55) 

6(13.33) 

7(15.55) 

5(11.11) 

 

 

6(13.33) 

2(4.44) 

1(2.22) 

2(4.44) 

0(0) 

0(0) 

20(30.30) 

12(18.18) 

10(15.15) 

5(7.57) 

 

 

3(4.54) 

3(4.54) 

4(6.06) 

1(1.51) 

2(3.03) 

1(1.51) 

Figures in ( ) indicates percentage. 

Non-oliguric AKI was more common than Oliguric AKI. Non-oliguric AKI was seen in all etiologies. 

 

Table - 5Age And Medical Etiology Of Aki 
Age 0-20 21-40 41-60 ≥ 61 Total Percentage (%) 

Sepsis 0(0) 6(17.14) 12(34.28) 17(48.57) 35(31.53) 31.53 

Acute Gastroenteritis 2(11.11) 3(16.66) 8(44.44) 5(27.77) 18(16.21) 16.21 

Acute Pancreatitis 0(0) 10(62.5) 6(37.5) 0(0) 16(14.41) 14.41 

Contrast Induced 

Nephropathy 
0(0) 1(10) 4(40) 5(50) 10(9) 9 

Hepatorenal 

Syndrome 
1(11.11) 0(0) 4(44.44) 4(44.44) 9(8.10) 8.10 

Drug Induced 1(14.28) 0(0) 5(71.42) 1(14.28) 7(6.30) 6.30 

Malaria 1(20) 3(60) 1(20) 0(0) 5(4.50) 4.50 

Dengue Fever 0(0) 2(40) 1(20) 2(40) 5(4.50) 4.50 

Snake Bite 1(33.33) 1(33.33) 1(33.33) 0(0) 3(2.70) 2.70 

111

17

16

Medical

Obstetrical

Surgical



Study of clinical profile and prognostic factors of Acute Kidney Injury (AKI) in Tertiary Referral... 

www.iosrjournals.org                                                             69 | Page 

Leptospirosis 0(0) 0(0) 2(100) 0(0) 2(1.80) 1.80 

HUS 1(100) 0(0) 0(0) 0(0) 1(0.69) 0.69 

Total 7(6.30) 26(23.42) 44(39.63) 34(30.63) 111(100) 100 

Figures in ( ) indicates percentage. 

AKI secondary to sepsis and contrast induced nephropathy were common in age group more than 61 years. AKI 

secondary to acute pancreatitis was more common in age group 21-40. 

 

Graph - 3 Medical Etiology Of Aki 

 
Sepsis was the commonest cause of medical AKI (31.53%). Other causes of medical AKI were as 

follows: Acute Gastroenteritis (16.21%), Acute pancreatitis (14.41%), Contrast induced nephropathy (9%), 
Hepatorenal syndrome (8.10%), Drug induced (6.30%), Malaria (4.50%), Dengue fever (4.50%), Snake bite 

(2.70%), Leptospirosis (1.80%), HUS (0.69%). 

 

Table-6Age And Etiology Of Aki 
Age Medical Obstetric Surgical Total 

0-20 7 (4.86) 4(2.77) 0(0) 11(7.63) 

21-40 26(18.05) 13(9.02) 2(1.38) 41(28.47) 

41-60 44(30.55) 0(0) 8(5.55) 52(36.11) 

≥ 61 34(23.61) 0(0) 6(4.16) 40(27.77) 

Total 111(77.08) 17(11.80) 16(11.11) 144(100) 

Figures in ( ) indicates percentage. 

AKI due to medical and surgical causes were more common in patients with age more than 41 years. AKI due to 
obstetric causes was more common in age group 21-40 years. 

 

Table – 7 Relation Of Age Distribution To Mortality 

 

 

 

 

 

 

 (Chi square=2.79) p > 0.05 (non-significant) 

 

 

 

 

 

 

 

 

 

 

 

 

Age (yrs) Survival Mortality Total patients Percentage Mortality 

0-20 9(90) 1(10) 10(6.94) 10 

21-40 28(68.29) 13(31.70) 41(28.47) 31.70 

41-60 40(75.47) 13(24.52) 53(36.80) 24.52 

≥ 61 25(62.5) 15(37.5) 40(27.77) 37.5 

Total 102(70.83) 42(29.16) 144(100) 29.16 
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GRAPH 4 – Mortality According To Age Group 

 
Although the mortality was maximum (37.5%) in age group more than 61years as compared to other age groups, 

chi square test showed no difference in mortality among various age groups. Overall mortality was 29.16 %. 

 

TABLE – 8: Relation Of Gender Distribution To Mortality 

 

 

 

 

Figures in ( ) indicates percentage. (Chi square =0.2517) p > 0.05 (non-significant) 

 

GRAPH - 5 Gender Distribution To Mortality 

 
Although mortality was more in males (30.68%) than females (26.78%) but statistically there was no significant 

difference in mortality. 

 

TABLE – 9: Relation Of Etiology Of Aki To Mortality 

 

 

 

 

 

Figure in ( ) indicates percentage  (Chi square =1.995) p > 0.05 (Non Significant) 
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Gender Survival Mortality Total patient Percentage Mortality 

Male 61(69.31) 27(30.68) 88(61.11) 30.68 

Female 41(73.21) 15(26.78) 56(38.88) 26.78 

Total 102(70.83) 42(29.16) 144(100) 29.16 

Etiology Survival Mortality Total Patients Percentage Mortality 

Medical 80(72.07) 31(27.92) 111(77.08) 27.92 

Obstetric 13(76.47) 4(23.52) 17(11.80) 23.52 

Surgical 9(56.25) 7(43.75) 16(11.11) 43.75 

Total 102(70.83) 42(29.16) 144(100) 29.16 



Study of clinical profile and prognostic factors of Acute Kidney Injury (AKI) in Tertiary Referral... 

www.iosrjournals.org                                                             71 | Page 

GRAPH – 6 Etiology Of Aki To Mortality 

 
The mortality was more in surgical causes of AKI (43.75%) than medical (27.92%) or obstetrical causes 

(23.52%) of AKI, but the difference in mortality among these three groups was statistically not significant.  

 

TABLE – 10: Relation Of Medical Causes Of Aki To Mortality 

 

 

 

 

 

 

 

 

 
 

 

                  

Among medical causes of AKI highest mortality was seen in AKI secondary to Acute Pancreatitis 

(50%) and Contrast induced nephropathy (50%) followed by Hepatorenal syndrome (33.33%). Mortality in 

sepsis induced AKI was 29.57%. Overall mortality in medical causes of AKI was 27.92%. High mortality in 

contrast induced nephropathy was due to associated multiple comorbid conditions were present in 70% of 

contrast induced nephropathy cases. 

 

TABLE – 11: Relation Of Obstetric Causes Of Aki To Mortality 

 

 
 

 

 

 

Figures in ( ) indicates percentage. (Chi square =3.1207)  p > 0.05 (non-significant) 

 

Puerperal sepsis was the major cause of Obstetric AKI (52.94%). Among obstetric causes maximum 

mortality was seen in PPH (50%). But the difference in mortality among various causes of obstetric AKI was 

statistically non-significant. Overall mortality in obstetric AKI was 23.52%. 

 

TABLE – 12: Relation Of Surgical Causes Of Aki To Mortality 
 

 

 

 

 

 

 

Figures in ( ) indicates percentage   (Chi square =2.47) p > 0.05 (non-significant) 

 

 

 

80

13 9

31

4 7

0

20

40

60

80

Medical Obstetric Surgical

N
o

. o
f 

A
K

I p
ts

.

Etiology of AKI

Survival

Mortality

Etiology Survival Mortality Total Percentage Mortality 

Sepsis 25(71.42) 10(28.57) 35(31.53) 28.57 

Acute Gastroenteritis 17(94.44) 1(5.55) 18(16.21) 5.55 

Acute Pancreatitis 8(50) 8(50) 16(14.41) 50 

Contrast Induced Nephropathy 5(50) 5(50) 10(9) 50 

Hepatorenal Syndrome 6(66.66) 3(33.33) 9(8.10) 33.33 

Drug Induced AKI 6(85.71) 1(14.28) 7(6.30) 14.28 

Malaria 4(80) 1(20) 5(4.50) 20 

Dengue fever 3(60) 2(40) 5(4.50) 40 

Snakebite 3(100) 0(0) 3(2.70) 0 

Leptospirosis 2(100) 0(0) 2(1.80) 0 

HUS 1(100) 0(0) 1(0.90) 0 

Total 80(72.07) 31(27.92) 111(100) 27.92 

Etiology Survival Mortality Total Patients Percentage Mortality 

Puerperal sepsis 6(66.66) 3(33.33) 9(52.94) 33.33 

Eclampsia 4(100) 0(0) 4(23.52) 0 

PPH 1(50) 1(50) 2(11.76) 50 

Abortion 2(100) 0(0) 2(11.76) 0 

Total 13(76.47) 4(23.52) 17(100) 23.52 

Etiology Survival Mortality Total 
Percentage 

Mortality 

Postoperative 3(42.85) 4(57.14) 7(43.75) 57.14 

Obstructive 

Uropathy 
5(71.42) 2(28.57) 7(43.75) 28.57 

Post-traumatic 1(50) 1(50) 2(12.5) 50 

Total 9(56.25) 7(43.75) 16(100) 43.75 



Study of clinical profile and prognostic factors of Acute Kidney Injury (AKI) in Tertiary Referral... 

www.iosrjournals.org                                                             72 | Page 

Graph – 7 Relation Of Surgical Causes Of Aki To Mortality 

 
 

Mortality was more in post-operative cause of surgical AKI (57.14%) than other causes of surgical 
AKI, but it was statistically non-significant. The overall mortality in surgical group of AKI was 43.75%.  

 

TABLE – 13: Relation Of Type Of Aki To Mortality 

 

 

 

 

 

Figures in ( ) indicates percentage.    (Chi square =17.28)       p < 0.001 (Significant) 

 

GRAPH 8 - Relation Of Type Of Aki To Mortality 

 
Non-oliguric AKI (57.63%) was more common than oliguric AKI (42.36%). Mortality was more in 

oliguric AKI (47.54%) than in non-oliguric AKI (15.66%). This difference in mortality among oliguric and non-

oliguric AKI was statistically significant.  

 

TABLE – 14 Relation Of Mode Of Treatment To Mortality 
Mode of treatment Survival Mortality Total Percentage Mortality 

Conservative 74(75.51) 24(24.49) 98(68.05) 24.49 

Dialysis 28(60.87) 18(39.13) 46(31.94) 39.13 

Total 102(70.83) 42(29.16) 144(100) 29.16 

Figures in ( ) indicates percentage.   (Chi square =3.24) p < 0.05(Significant) 

 

GRAPH – 9 Relation Of Mode Of Treatment To Mortality 
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Oliguric 32(52.45) 29(47.54) 61(42.36) 47.54 

Non-oliguric 70(84.33) 13(15.66) 83(57.63) 15.66 

Total 102(70.83) 42(29.16) 144(100) 29.16 
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 Mortality in patients who needed dialysis was 39.13% while mortality in patients who were treated 

conservatively was 24.49%. This difference in mortality was statistically significant. Thus mortality was more in 

patients who needed dialysis. 

 

TABLE – 15: Relation Of Mode Of Treatment To Mortality 

 

 

 

 

 

 

Figures in ( ) indicates percentage.  (Chi square =13.66) p < 0.001 (Significant) 

 

GRAPH 10 - Relation Of Mode Of Treatment To Mortality 

 
Majority of patients were treated conservatively (68.05%). Mortality was more in patients treated with 

peritoneal dialysis (80%) than in patients treated conservatively (24.49%) and with hemodialysis (27.02%). This 

different in mortality with different modes of treatment was statistically significant. This was because in our 

institute peritoneal dialysis was considered in patients who were hemodynamically not suitable for 

hemodialysis. 

 
TABLE – 16 Relation Of Time Of Intervention To Mortality 

 

 

 

 

Figures in ( ) indicates percentage.   (Chi square =4.94)   p < 0.05 (Significant) 

 

GRAPH 11 - Relation Of Time Of Intervention To Mortality 

 
Majority of patients were treated after 48 hrs of diagnosis of AKI. Mortality was more in patients 

treated after 48 hours of diagnosis of AKI (34.65%) as compared with patients treated within 48 hours of 

diagnosis of AKI (16.27%). This difference in mortality due to time of intervention was statistically significant.  
 

TABLE – 17: Relation Of Peak Serum Creatinine Level To Mortality 

 

 

 

 

 

Figures in ( ) indicates percentage.     (Chi square =7.98)     p < 0.05 (Significant) 
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Mode of treatment Survival Mortality Total Patients 
Percentage 

Mortality 

Conservative 74(75.51) 24(24.49) 98(68.05) 24.49 

Hemodialysis 27(72.97) 10(27.02) 37(25.69) 27.02 

Peritoneal Dialysis 2(20) 8(80) 10(6.94) 80 

Total 102(70.83) 42(29.16) 144(100) 29.16 

Time Survival Mortality Total Patients Percentage Mortality 

Within 48 hrs 36(83.72) 7(16.27) 43(29.86) 16.27 

After 48 hrs 66(65.34) 35(34.65) 101(70.13) 34.65 

Total 102(70.83) 42(29.16) 144(100) 29.16 

Peak Serum 

Creatinine (mg %) 
Survival Mortality Total Patients Percentage Mortality 

< 3 36(87.80) 5(12.19) 41(28.47) 12.19 

≥ 3 66(64.07) 37(35.92) 103(71.52) 35.92 

Total 102(70.83) 42(29.16) 144(100) 29.16 
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GRAPH 12 - Relation Of Peak Serum Creatinine Level To Mortality 

 
Majority of patients had peak serum creatinine more than 3 mg % (71.52 %). Mortality was more in 

patients who had peak serum creatinine more than 3 mg % (35.92%) than in patients who had peak serum 
creatinine less than 3 mg% (12.19%). This difference in mortality was statistically significant. 

 

TABLE – 18: Relation Of Peak Blood Urea Level To Mortality 
Peak Blood Urea 

level (mg %) 
Survival Mortality Total Patients 

Percentage 

Mortality 

< 100 44(81.48) 10(18.51) 54(37.5) 18.51 

≥ 100 58(64.44) 32(35.55) 90(62.5) 35.55 

Total 102(70.83) 42(29.16) 144(100) 29.16 

Figures in ( ) indicates percentage.  (Chi square =4.74) p < 0.05 (Significant) 

     

GRAPH 13 - Relation Of Peak Blood Urea Level To Mortality 

 
Majority of patients had peak blood urea level more than 100 mg % (62.5 %). Mortality was more in 

patients who had peak blood urea level more than 100 mg % (35.55%) as compared to patients who had peak 

blood urea level less than 100 mg% (18.51%). This difference in mortality was statistically significant. 

 

TABLE – 19: Relation Of Serum Sodium Level To Mortality 
Serum Sodium 

(meq/L) 
Survival Mortality Total Patients Percentage Mortality 

< 136 57(75) 19(25) 76(52.77) 25 

≥ 136 45(66.17) 23(33.82) 68(47.22) 33.82 

Total 102(70.83) 42(29.16) 144(100) 29.16 

Figures in ( ) indicates percentage.   (Chi square =1.35)   p > 0.05 (Non Significant) 

Hyponatremia was seen in 76 patients (52.77 %). There was no difference in AKI mortality among patients with 

or without hyponatremia. 

 

TABLE – 20: Relation Of Serum Potassium Level To Mortality 
Serum Potassium 

level (meq/L) 
Survival Mortality Total Patients Percentage Mortality 

≤ 5.0 75(72.81) 29(28.15) 103(71.52) 28.15 

>5.0 27(67.5) 13(31.70) 40(27.77) 31.70 

Total 102(70.83) 42(29.16) 144(100) 29.16 

Figures in ( ) indicates percentage   (Chi square =0.4924)   p > 0.05 (Non Significant) 

Hyperkalemia was seen in 40 patients (27.77 %). There was no difference in mortality in patients with or 

without hyperkalemia. 
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TABLE – 21: Relation Of Serum Bilirubin Level To Mortality 
Serum Bilirubin 

level (meq/L) 
Survival Mortality Total Patients Percentage Mortality 

< 2 73(73) 27(27) 100(69.44) 27 

≥ 2 29(65.90) 15(34.09) 44(30.55) 34.09 

Total 102(70.83) 42(29.16) 144(100) 29.16 

Figures in ( ) indicates percentage. (Chi square =0.7431)    p > 0.05 (Non Significant) 

Serum bilirubin more than 2 mg % was seen in 44 patients (30.55 %). Hyperbilirubinemia had statistically no 

significant effect on mortality. 
 

TABLE – 22 : Relation Of Platelet Level To Mortality 
Serum Platelet level 

(/mm3) 
Survival Mortality Total Patients Percentage Mortality 

< 50,000 14(60.87) 9(39.13) 23(15.97) 39.13 

≥ 50,000 88(72.72) 33(27.27) 121(84.02) 27.27 

Total 102(70.83) 42(29.16) 144(100) 29.16 

Figures in ( ) indicates percentage.   (Chi Square=0.7844)  p > 0.05 (Non Significant)  

Platelet count less than 50,000 was seen in 23 patients (15.97 %). There was no statistically significant 

difference in mortality in AKI patients with or without thrombocytopenia. 

 

TABLE – 23: Relation Of Total Leucocyte Count To Mortality 
Total Leucocyte 

Count(/mm3) 
Survival Mortality Total Patients Percentage Mortality 

< 11000 30(73.17) 11(26.82) 41(28.47) 26.82 

≥ 11000 72(69.90) 31(30.09) 103(71.52) 30.09 

Total 102(70.83) 42(29.16) 144(100) 29.16 

Figures in ( ) indicates percentage.  (Chi square =0.1501)    p > 0.05 (Non Significant) 

Leucocytosis (TLC≥ 11,000 / cmm) was seen in 103 patients (71.52 %). Mortality was more in patients with 

leucocytosis (30.09%) as compared with patients without leucocytosis (26.82%), but the difference in mortality 

was statistically insignificant. 

 

TABLE – 24: Relation Of Bleeding Tendency To Mortality 
Bleeding Tendency Survival Mortality Total Patients Percentage Mortality 

Present 5(45.45) 6(54.54) 11(7.63) 54.54 

Absent 97(72.93) 36(27.06) 133() 27.06 

Total 102(70,83) 42(29.16) 144(100) 29.16 

Figures in ( ) indicates percentage.     (Chi square =3.73) p < 0.05 (Significant) 

Bleeding tendency was seen in 11 patients (7.63 %). Mortality was more in patients who had bleeding tendency 

(54.54%) as compared with patients without bleeding tendency (27.06%). This difference in mortality was 

statistically significant. 

 

TABLE – 25: Relation Of Hypotension To Aki Mortality 
Hypotension Survival Mortality Total Patients Percentage Mortality 

Present 13(31.70) 28(68.29) 41(28.47) 68.29 

Absent 89(86.40) 14(13.59) 103(71.52) 13.59 

Total 102(70.83) 42(29.16) 144(100) 29.16 

Figures in ( ) indicates percentage.     (Chi square =42.49)    p < 0.001 (Significant) 

 

Hypotension was seen in 41 patients (28.47 %). Mortality was more in patients who had hypotension 

(68.29%) than in patients without hypotension (13.59%). This difference in the mortality was statistically 

significant. 

 

TABLE – 26: Relation Of Other Organ Involvement (Associated Comorbid Condition To Aki Mortality) 

Other organ involvement Survival Mortality Total Patients 
Percentage 

Mortality 

Present 

 

             Respiratory 

 

       Hepatic 

 

CNS 

36(53.73) 

 

10(38.46) 

 

22(62.85) 

 

4(66.66) 

31(46.26) 

 

16(61.53) 

 

13(37.14) 

 

2(33.33) 

 

67(46.52) 

 

26(38.80) 

 

35(52.23) 

 

6(8.95) 

46.26 

 

61.53 

 

37.14 

 

33.33 

Absent 66(85.71) 11(14.28) 77(53.47) 14.28 

Total 102(70.83) 42(29.16) 144(100) 29.16 
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Figures in ( ) indicates percentage.   (Chi square =17.73)     p < 0.001 (Significant) 

Associated comorbid conditions were seen in 67 patients (46.52%). Associated comorbid conditions like 

hepatic, respiratory failure or CNS involvement increased the mortality in AKI. This difference in mortality was 
statistically significant. 

 

TABLE –27complications Related To Etiology Of Aki 

Etiology Hypotension 
Bleeding 

Tendency 
Hyperkalemia 

Respiratory 

failure 
CNS (Encephalopathy) 

Medical      

Sepsis 13 2 9 9 2 

Acute 

Gastroenteritis 
0 0 6 0 3 

Acute Pancreatitis 6 1 7 2 0 

Contrast Induced 

Nephropathy 
3 1 3 5 1 

Hepatorenal 

Syndrome 
4 2 1 0 0 

Drug Induced 1 0 4 1 0 

Malaria 1 0 0 1 0 

Dengue Fever 1 1 1 1 0 

Snake Bite 1 2 0 0 0 

Leptospirosis 0 0 0 0 0 

HUS 0 0 0 0 0 

Obstetrical 5 2 6 2 0 

Surgical 6 0 3 5 0 

Total(144) 41(28.47%) 11(7.63%) 40(27.77%) 26(18.05%) 6(4.16%) 

Hypotension (28.47%) was the commonest complication of AKI followed by hyperkalemia (27.77%). 
 

TABLE – 28recovery Of Renal Function 
Recovery Total Patients Percentage 

Mortality 42 29.16 

Incomplete recovery 6 4.16 

Complete recovery 96 66.66 

Most of the patients had complete recovery from AKI (66.66%). Incomplete recovery was observed in (6/144) 

4.16% of patients. 

 

II. Conclusion 
Total 144 cases of AKI were studied at Tertiary Health Centre (MGM Medical College and Hospital, 

Aurangabad) of Marathwada region of Maharashtra, during the period from June 2011 to Nov 2013 to study 

clinical profile, etiology and prognostic factors of AKI. 

Majority of cases were in the age group 41-60 years and male to female ratio was 1.57:1. Medical 

causes of AKI were more common than obstetrical and surgical. In medical causes sepsis was the most common 

cause. In medical causes, Acute Pancreatitis and Contrast induced nephropathy had the highest mortality (50%). 

High mortality in contrast induced nephropathy in present study was due to 70% patients of CI-AKI had 

associated multiple comorbid conditions, 80% patients of CI-AKI had baseline serum creatinine more than 3 
mg% and 40% patients needed dialysis. The mortality was more in surgical AKI than medical and obstetric 

AKI, but the difference in mortality among surgical, medical and obstetrical AKI was statistically not 

significant. Sepsis and contrast induced nephropathy were more common in age more than 61 years. 

Hypotension, hyperkalemia, bleeding tendency and respiratory failure were the common complications 

observed. Non-oliguric AKI was more common than oliguric AKI. Non-oliguric AKI was seen in all etiologies. 

Mortality in oliguric AKI was more than nonoliguric AKI. Mean peak blood urea and Sr. creatinine level were 

131.50 ± 69.94 mg% and 4.96 ± 3.23 mg% respectively. Overall mortality was 29.16%. Maximum mortality 

was seen in patients with age more than 61 years but there was no statistically significant difference in mortality 

among various age groups. Thus age was a weak determinant of mortality in AKI. Mortality was more in males 

than females however, this was not statistically significant. Thus gender was a weak determinant of mortality in 

AKI. In obstetrical AKI, Puerperal Sepsis was the commonest cause of AKI (52.94%). Overall mortality in 
obstetric cases was 17.64%. There was no significant statistical difference in mortality among obstetric causes 

of AKI. In surgical AKI, post-operative AKI and obstructive uropathy were the commonest causes of AKI 

(43.75%). Overall mortality in surgical causes was 43.75%. Among surgical causes maximum mortality was 

seen in postoperative causes of surgical AKI. But statistically there was no difference in mortality among 

various surgical causes of AKI. Most of the cases were treated conservatively (68.05%). The difference in 

mortality with various modalities of treatment i.e. conservative, peritoneal dialysis and hemodialysis was 

statistically significant. Mortality was more in patients who needed dialysis. Mortality was more in patients 
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treated with peritoneal dialysis than in patients treated conservatively and with hemodialysis. This was because 

in our institute peritoneal dialysis was considered in patients who were hemodynamically unstable for 

hemodialysis. Delay in the initiation of treatment was found to be important factor in deciding outcome of AKI. 
Patients who received treatment after 48 hours of onset of AKI had higher mortality than those who received 

treatment within 48 hours. Our institute is the tertiary referral centre. Patients are referred from various primary 

and secondary canters to our institute; therefore there was delay in the treatment of AKI. Peak serum creatinine 

≥3 mg% and peak blood urea ≥100 mg% were associated with high mortality rate. In our institute patients come 

mainly from poor socioeconomic strata, therefore they were not affording for costly investigations like 

biomarkers of acute kidney injury. Hence peak serum creatinine and peak blood urea levels were still the 

primary investigations for prognostic indicators of AKI.Hypotension, Bleeding tendency were found to be 

significantly associated with high mortality. Presences of hyponatremia, hyperkalemia, increased serum 

bilirubin (≥2 mg %), low platelet count (≤50,000), leucocytosis were not found to be predictor of high mortality. 

Other organ involvement in the form of respiratory, liver, CNS and cardiac was associated with high mortality. 

Most of the cases had complete recovery from AKI. Thus the only factors which were statistically significant in 
deciding mortality were peak serum creatinine ≥ 3 mg%, peak blood urea ≥ 100 mg%, oliguric AKI, delay in 

initiation of treatment after onset of AKI (≥48 hours), bleeding tendency, hypotension, need of dialysis and 

associated other organ involvement. Thus most cases of the AKI are reversible, if the etiology is identified and 

treated early. 

 

Reference 
[1]. Sushrut S Waikar, Joseph V Bonventre : Acute Kidney Injury, Harrison's Principles of Internal Medicine, 18th ed., Fauci et al (eds), 

McGraw Hill, PP. 2293-2308. 

[2]. Kidney International Supplements (2012) KDIGO 2, 8–12. 

[3]. Fernando Liano, Julio Pascual and the Acute Renal Failure Study Group. Epidemiology of Acute Renal Failure: A Prospective, 

Multicenter, Community based Study. Kidney International, Vol. 50 (1996): 811-818. 

[4]. Hugh R Brady, Gary G Singer: Acute Renal Failure. The Lancet, vol. 346 December 1995: 1533-1539. 

[5]. SL Chew, RL Lins, R Daelemans and ME DeBroe: Outcome in Acute Renal Failure. Nephrology Dialysis Transplantation (1993) 

8:101-107. 

 



IOSR Journal of Dental and Medical Sciences (IOSR-JDMS) 

e-ISSN: 2279-0853, p-ISSN: 2279-0861.Volume 13, Issue 4 Ver. IV. (Apr. 2014), PP 120-131 

www.iosrjournals.org 

www.iosrjournals.org                                                    120 | Page 

 

A Study of Various Angioaccess in Haemodialysis Patients 
 

Dr. S. H. Talib
1
, Dr. S. G. Kulkarni

2
, Dr. Kshitija Gadekar

 3
, Dr. Ajith Kurien

 4 

1 
Professor and HOD Department of medicine, 

2
Professor and Head Department of Nephrology,

3
Associate 

Professor, 
4 
Chief Resident In Medicine,

 

Department of Nephrology and Renal Transplant Centre, Mahatma Gandhi Mission’s Medical College & 

Hospital, CIDCO, N-6, Aurangabad, Maharashtra., India – 431003 

 

Abstract: Contemporary societies are in the midst of an epidemic of chronic non communicable diseases 

including that of chronic kidney disease (CKD). India is no exception to this rule. Hemodialysis is still the main 

treatment given for patients of Chronic Kidney Disease, although renal transplantation is slowly changing the 

trends with better immunosuppression and better surgical techniques with wider acceptance of the masses. The 

provision of effective and timely hemodialysis requires a stable and reliable vascular access. Thus, vascular 

access is not only the obvious 'Achilles heel' of hemodialysis (HD) but it is also the quiet undercurrent of trends 

in patient outcomes. Data on the comparisons between various angioaccess are very limited in literature. So we 

undertook a study to compare the various angioaccess used for hemodialysis in patients of CKD. 

Key Word: CKD- Chronic Kidney Disease, HD- Hemodialysis 

 

I. Introduction 
Contemporary societies are in the midst of an epidemic of chronic non communicable diseases 

including that of chronic kidney disease (CKD). India is no exception to this rule. Many parts of India are 

undergoing rapid epidemiological transition as a consequence of economic and social changes.
1 

The increase in 

non communicable diseases is real and not simply due to better diagnosis. This epidemiologic transition is 

partially attributable to better nutrition, control of infectious disease and gain in life expectancy. An untoward 

consequence of this extension of life is the emergence of chronic diseases as leading causes of death.
2 

Chronic kidney disease is a worldwide health problem. According to World Health organization 

(WHO) Global Burden of Disease project, diseases of the kidney and urinary tract contribute to global burden 

with approximately 850,000 deaths every year and 115,010,107 disability adjusted life years. CKD 12
th

 leading 

cause of death and 17
th

 cause of disability.
3
 This global prevalence, however, may be grossly underestimated for 

a number of reasons. Patients with CKD are at high risk for cardiovascular disease (CVD) and cerebrovascular 

disease (CBVD), and they are more likely to die of CVD than to develop end-stage renal failure. Moreover, 

patients with CVD often develop CKD during the course of their disease, which may go unrecognized. 

Therefore, an unknown proportion of people whose death and disability attributed to CVD have kidney disease 

as well.
4
 

Moreover, most epidemiological data (prevalence, incidence, patient demography, morbidity, and 

mortality) on CKD are derived from renal registries. However, most registries record data of patients who are at 

late stage of kidney disease. Much less is known about the prevalence of the earlier stages of the CKD. Indeed, 

it has been acknowledged that the majority of the individuals at early stages of CKD have gone undiagnosed and 

under treated.
4 

The number of end stage of renal disease patients that need dialysis or renal transplantation 

increased in the world. The overall magnitude and pattern of chronic kidney disease (CKD) in India has been 

studied sporadically. The CKD Registry of India is a new initiative that has been started to document CKD and 

its course in our country. 

Modern haemodialysis therapy started on 17 March 1943, when Willem Kolff, a young doctor in the 

small hospital of Kampen (The Netherlands), treated a 29-year-old housemaid suffering from malignant 

hypertension and „contracted kidneys‟. Kolff had constructed a „rotating drum kidney‟ with the support of Mr 

Berk, the director of the local enamel factory. First, Kolff used only venipuncture needles to obtain blood from 

the femoral artery and to reinfuse it by puncturing a vein. Later, he performed surgical cut-down of the radial 

artery which caused severe bleeding during heparinization.  

In the years that followed, substantial technical developments are linked to the names of Nils Alwall in 

Lund (Sweden) and John P. Merril in Boston (USA). In the 1950s, the technical devices were available for 

regular haemodialysis treatments, e.g. Kolff's so-called twin-coil kidney
5
 but, the Achilles heel was a reliable 

access to the circulation for multiple use which did not yet exist. Vascular access is not only the obvious 

'Achilles heel' of hemodialysis (HD) but it is also the quiet undercurrent of trends in patient outcomes. 

It took another 16 years before Quinton and Scribner introduced the first permanent vascular access: 

the Scribner shunt.
6
 This device consisted of 2 Teflon® tubes connecting the patient to the dialyser; one tube 

was inserted into a suitable peripheral artery and one into a suitable vein. After treatment, the circulatory access 



A Study of Various Angioaccess in Haemodialysis Patients 

www.iosrjournals.org                                                    121 | Page 

was kept open by connecting the two tubes outside the body using a small U-shaped Silastic device over a 

stainless steel plate. The major disadvantages of Scribner shunts were high thrombosis and infection rates 

resulting in a limited shunt and hence patient life span.   

In 1962, Cimino and Brescia reported on veno-venous access for HD which used a sphygmomanometer 

to dilate an accessible forearm vein and a blood pump, and in which blood was returned through another vein, 

usually in the ankle.
6
 This experience led them to make one of the most important developments in HD - the 

arteriovenous fistula.
7
 Even though this required a blood pump for dialysis, the blood access problem was 

solved and use of the shunt declined rapidly. In 1966, Brescia and Cimino solved the blood access problem with 

a surgically created arteriovenous fistula (AVF) between the radial artery and a vein.
7  

This new vascular access 

was able to deliver flow rates of 250-300 mL/min for unlimited intervals. Results were satisfactory, 13 AVFs 

(87%) functioned without any complication and two failed before cannulation. Nowadays, the Brescia-Cimino 

(radio-cephalic) AVF is still the preferred type of vascular access.
8-9

  

In 1961, Shaldon Higgs and Chiandussi introduced temporary HD catheters and these catheters 

continue to be the primary means of achieving acute hemodialysis access. The ready availability of the CVC as 

a vascular access (VA) for HD often makes them the access of choice, especially when urgent or emergent HD 

is required either at the time of initiation of renal replacement therapy or when a permanent access becomes 

dysfunctional.
10

 

Central Venous Catheter remain an important method to obtain VA as a bridge to the placement and 

maturation of an arteriovenous fistula (AVF) or arteriovenous graft (AVG), pending renal transplantation, and 

as the sole access in many patients. The use of CVCs has several advantages in short term: It does not require 

the integrity of the peripheral blood vessels, a number of sites are available for immediate insertion, it can be 

used immediately and for prolonged periods, and it provides painless access. 

A catheter conundrum‟ remains in existence where we hate catheters, but cannot live without them.
11

  

Thus, while advantageous in very short term, unavoidable and often necessary, CVC are a hazard in most other 

situations, especially if used for longer periods. 

It has been convincingly argued that there is a disproportionately high use of Central venous catheters 

for dialysis in the US. According to the Dialysis Outcomes and Practice Patterns Study (DOPPS), CVC were the 

major type of vascular access for initiation of hemodialysis in the US in comparison to countries in Europe and 

in Japan.
12 

There is a lack of pre dialysis care by nephrologists in US and this seems to have an important 

correlation with the use of catheters as incident access. According to USRDS 2009 report, in year 2007, 43% of 

ESRD patients were not followed by a Nephrologist prior to the initiation of HD.
13

 The early referral to 

nephrologist by primary care physicians, and an early referral to surgeon for fistula placement by nephrologists 

are the key interventions to improve incident CVC use. Preoperative vascular mapping can improve fistula 

placement rates, and perhaps the fistula maturation rates, which has the potential of reducing prevalent CVC 

rates.
14 

The provision of adequate hemodialysis is dependent on repeated and reliable access to central 

circulation. An ideal access delivers a flow rate adequate for the dialysis prescription, has a long use-life and has 

a low rate of complications (e.g. stenosis, thrombosis, aneurysms, limb ischemia, and infections). Although no 

current access type fulfils all of these criteria, the native arteriovenous (AV) fistula comes the closest to doing 

so. 

For prevalent patients, it would be important to consider placing secondary AVF as a conscious 

strategy to reduce use of CVC in patients with failing primary access. It has been shown that a significant 

number of patients using CVC as their access have suitable veins for AVF creation.
15

 Special attention should 

be paid to the patients using TDC on a „permanent‟ basis, as a significant percentage of these patients tend to 

have suitable veins for AVF creation. Continual evaluation and patient education regarding their next access is 

extremely important, as it is a challenge for dialysis staff and nephrologists to convince patients to give up the 

“ease” of catheter use for the safety and long term benefits of an AVF or AVG. 

Basic principles of using distal sites first and preferring autogenous fistulae over grafts are the mainstay 

of decision making. Among autogenous fistulae, direct fistulae, transpositions and translocations should be 

considered in that order with an aim of performing simpler and less-morbid procedures first. Lower limb and 

body wall sites should be considered after all upper limb options are exhausted. Use of non-dominant hand first 

holds true only when access opportunities are equal on both sides, otherwise hand with more suitable veins gets 

preference.
16 

 

Aims and Objectives 

1. To study the percentages and frequencies of the various types of angioaccess used in our hospital. 

2. To study the failure rates of various types of angioaccess in our hospital and associated co-morbidities. 

3. To identify the prevalence of various complications of the angioaccess under consideration. 
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II. Materials And Methods 
Study centre: Department of Nephrology and Renal Transplant Centre, Mahatma Gandhi Mission‟s Medical 

College & Hospital, Aurangabad. 

Sample size: 211  

Sampling technique: outpatient and inpatients visiting the hospital for dialysis 

Duration of study: 2 ½ years 

Study Design: observational prospective, single centre, non-randomized  prospective study.  

Inclusion criteria: Testing and evaluation was carried out on all OPD and IPD patients above the age of 18 years 

of chronic kidney disease and candidates on dialysis (maintenance or first time or emergency basis). 

Exclusion criteria: All patients who were below the age of 13 years, those patients with acute renal failure and 

those with normal kidney function tests. 

Methodology: Detailed history taking, regarding the condition: onset, duration, symptoms, first time 

diagnosed, personal history, co-morbid conditions, mode of angioaccess used, surgical measures undertaken 

such as AV Fistula creation. 

 Assessment of patency and frequency of change of angioaccess and follow up along with complications.  

 Assessment of serum creatinine at onset of dialysis.  

 Assessment of eGFR was done by the Cockcroft-Gault equation. 

 Chi square test was used to find any statistical significance amongst the groups under comparison. 

 

III. Observations 
Graph 1 - Gender Distribution 

 
 

 In this study, total number of patients were 211. Of these, 161 (76.30%) participants were male and 50 

(23.69%) were female. The Male : Female ratio was 161:50 = 3.22:1. Thus, a male preponderance was seen in 

our study. 

 

Graph 2 - Age And Sex Distribution 

 
 

The mean age in the present study was 46.84 years with a range of 13-80 years. The maximum number 

of patients were from the 41-60 age group, i.e. 81/211(38.38%). The maximum number of male participants 

were from the 41-60 age group, i.e. 68/161 (42.23%). The maximum number of female patients were seen in the 

21-40 age group, i.e. 21/50(42%). Male preponderance was seen as shown in the above graph. 
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Table No. 1 -Estimated Glomerular Filtration Rate (Egfr) In The Study Population 
eGFR NUMBER OF PATIENTS PERCENTAGE % 

≤10 175 82.93% 

10-15 29 13.74% 

15-20 6 2.84% 

≥21 1 0.47% 

TOTAL 211  

 

Graph-3 - Comparison Of Estimated Glomerular Filtration Rate (Egfr) In The Study Group 

 
 

 The maximum number of patients had eGFR ≤10, i.e 175 (82.93%) in the study population.  

 

Table No.2 - Co-Morbidities Present In The Study Population 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 4 - Co-Morbidities Present In The Study Population 

 
 

In the study population, 71.56% of the study population had hypertension as the single most common 

co-morbidity as compared to diabetes and ischemic heart disease. 

 

 

CO-MORBDITIY NUMBER OF PATIENTS 
PERCENTAGE 

% 

HTN 151 71.56% 

DM 2 0.94% 

HTN + DM  22 10.42% 

DM + IHD 1 0.47% 

HTN + IHD 19 9.00% 

DM + HTN + IHD 9 4.26% 

NO COMORBIDITY 7 3.31% 

TOTAL 211 100% 
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Graph 5  - Type Of Artificial Angioaccess Used In Ckd Patients On Hemodialysis 

 
 

The total number of artificial angioaccess established was 211. In this study, the most commonly used 

angioaccess was the Internal Jugular 169 (80.09%) as compared to the femoral route 40 (18.95%) and 

subclavian permanent catheter 2(0.94%)  

 

Flow-Chart 

 
 

Graph 6 - Site Of Arterio-Venous Fistula Creation In Ckd Patients On Hemodialysis 
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The total number of AV-Fistulas created in 211 patients during the duration of the study was 248. 

Amongst these there were 39 documented primary failures and repeat fistulas were done. In one patient, after 

primary AV-fistula failure, the patient opted for permanent angioaccess. In a second patient, after 4 failed AV-

fistulas, the patient opted for permanent artificial angioaccess. Thus only in 209 patients AV-fistula was used as 

the primary medium for CRRT. Out of 211 patients in whom AV-fistula was the access used for providing 

CRRT, 170 never had any primary failures. Thus there was a primary success rate of 80.56%(170/211). In this 

study, the preferred site for AV-fistula creation was the left radial; 149(71.29%) and the least preferred site was 

the right brachial with 4(1.9%). 

 

Table No. 3 -Complications Of Artificial Angioaccess 

COMPLICATION 
JUGULAR 

(NO.) 

FEMORAL 

(NO.) 
TOTAL 

INFECTION 14 (8.28%) 10 (25%) 24(11.48 %) 

BLEEDING 17 (10.05%) 6 (15%) 23(11 %) 

POOR FLOW 15 (8.87%) 8 (20%) 22(10.52%) 

 

In the present study, infection was the commonest complication associated with use of artificial 

angioaccess in CKD patients. The incidence of complications were higher with femoral as compared with the 

internal jugular HD catheter.  

 

Table No.4 - Relation Of Infection With Artificial Angioaccess. 

Chi square = 8.89 p< 0.01 (Significant) 

 

Graph 7 - Relation Of Infection With Angioaccess 

 
 

In this study, the total number of infections were 11.48% (24/209). It was  noted  that a 

significant higher rate of infection occurred amongst femoral HD catheters, i.e. 10/40 (25%), as compared to the 

jugular access 14/169 (8.28%). This increased percentage of infection in femoral angioaccess as compared to 

jugular angioaccess was statistically significant.  

 

Table No.5 - Relation Of Poor Flow To Angioaccess 

ARTIFICIAL  

ANGIOACCESS 

POOR FLOW PRESENT  

(NO.) 

POOR FLOW 

ABSENT  

(NO.) 

TOTAL  

JUGULAR 15 154 169 (8.87%) 

FEMORAL 8 32 40 (20%) 

TOTAL 23 186 209(11%) 

 

Chi Square = 4.09 p< 0.05 (Significant) 

 

 

ANGIOACCESS INFECTION PRESENT INFECTION ABSENT TOTAL 

JUGULAR 14 155 169 (8.28%) 

FEMORAL 10 30 40(25%) 

TOTAL 24 185 209(11.48%) 



A Study of Various Angioaccess in Haemodialysis Patients 

www.iosrjournals.org                                                    126 | Page 

Graph 8 - Relation Of Poor Flow To Angioaccess 

 
 

In the study, poor flow was recorded in 11.00% (23/209) of artificial angioaccess. A higher incidence 

of poor flow was associated with the femoral type, i.e. 8/40(20%) of artificial angioaccess as compared to the 

jugular 15/169 (8.87%), which was statistically significant. 

 

Table No.6 - Relation Of Bleeding With Artificial Angioaccess 
ANGIOACCESS BLEEDING PRESENT  

(NO.) 

BLEEDING ABSENT  

(NO.) 

TOTAL 

JUGULAR 17 152 169 (10.05%) 

FEMORAL 6 34 40 (15%) 

TOTAL 23 186 209 (11 %) 

 

Chi Square= 0.806  p >  0.05 (not significant) 

 

Graph 9 - Incidence Of Bleeding In Various Artificial Angioaccess 

 
The overall incidence of bleeding was in 11.00% (23/209). Although the percentage of bleeding was 

more in femoral catheter (15%) as compared to jugular, (10.05%), it was not statistically significant. 

 

Table No. 7 - Relation Of Fistula With Maturation 

SITE OF AV-FISTULA 
MATURATION 

≤15 DAYS 

MATURATION 

>15 DAYS 
TOTAL 

RADIAL 109 69 178 (38.76%) 

BRACHIAL 7 24 31 (77.41%) 

TOTAL 116 93 209 (44.49%) 

 

Chi Square =15.9  p< 0.05 (Significant) 
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Graph 10 - Relation Of Fistula With Delayed Maturation 

\  

 

In the study, of 44.49% (93/209) of AV-Fistulas matured after 15 days. There was a higher significant 

incidence of delayed maturation (>15 days) with Brachial fistulas (77.41%) as compared to Radial fistulas 

(38.76%). 

 

Table No.8 - Relation Of Site Of Fistula With Failure. 

SITE OF AV-FISTULA 
FISTULA FAILED ≥ 

1 TIME 
FISTULA NOT FAILED TOTAL 

RADIAL 32 146 178 (17.98%) 

BRACHIAL 7 24 31(22.58%) 

TOTAL 39 170 209 (18.66%) 

 

Chi Square = 0.368  p>0.05 (Significant) 

 

Graph 11 - Relation Of Site Of Fistula With Failure

  
In the study, AV-Fistula failure was seen in 18.66% (39/209) of patients. Higher failure rates were 

noted with brachial fistulas, i.e. 7/31 (22.58%) as compared to radial AV-Fistulas32/178(17.98%), which was 

statistically significant. 

 

Table No.9 - Fistula Failure Rate Comparison In Gender 
 

GENDER 

FISTULA FAILED  

(NO.) 

FISTULA WORKING 

(NO.) 

TOTAL (NO.) 

 MALE 29 130 159 (18.23%) 

FEMALE 10 40 50 (20%) 

TOTAL 39 170 209 (18.66 %) 

 

Chi Square = 0.07    p > 0.05(not significant) 
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Graph 12 - Gender Comparison Of Av-Fistula Failure Rates 

 
 

The AV-Fistula failure rate amongst males was 18.23% while that in females was 20%. Although the 

failure rate was more in females, there was no statistically significant difference in failure rates recorded 

between male and female gender.  

 

Table No.10 - Relation Of Age Distribution To Failure Rates 
AGE GROUP FAILURE (NO.) WORKING (NO.) TOTAL 

 

0-20 3 8 11 (27.27%) 

21-40 13 58 71(18.31%) 

41-60 14 66 80 (17.5%) 

61-80 9 38 47 (19.14%) 

TOTAL 39 170 209 (18.66%) 

 

Chi Square 
 
= 0.59  p  > 0.05 (not significant) 

 

Graph 13 - Comparison of Av-Fistula Failure Rates In Various Age Groups 

 
 

Although the failure rate was more in the age group of 0-20 years (27.27%) as compared to other age 

groups, it was not statistically significant. 

 

Table No.11 - Relation Of Fistula Failure With Number Of Co-Morbidities 
NUMBER OF CO-MORBIDITIES FAILURE 

(NO.) 

WORKING (NO.) TOTAL 

 

3 CO-MORBIDITIES 5 5 10(50%) 

2 CO-MORBIDITIES 13 37 50(26%) 

1 CO-MORBIDITY 17 136 153(11.11%) 

NO CO-MORBIDITY 5 5 9(44.44%) 

TOTAL 39 183 222 

 

Chi Square
 
= 18.65  p < 0.001(significant) 
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Graph 14 - Relation Of Number Of Co-Morbdities With Fistula Outcome 

 
 

In the present study, the presence of 3 co-morbidities resulted in a greater incidence of failure 5/10 

(50%) for AV-fistula. A significant incidence of failure in patients with no underlying co-morbidities (44.44%), 

but the number of subjects in that subset were small. The cause of failure was not evaluated. 

 

Table No.12 - Relation Of Fistula Outcome With Co-Morbidities 

CO-MORBIDITY 

 

FISTULA FAILED 

(NO. OF CASES) 

 

FISTULA WORKING  

(NO. OF CASES) 
TOTAL  

HTN 17 134 151 (11.25%) 

DM 0 2 2 (0%) 

HTN + DM  9 23 32 (28.12%) 

DM + IHD 0 1 1(0%) 

HTN + IHD 4 13 17 (23.52%) 

DM + HTN + IHD 5 5 10 (50%) 

NO CORMOBIDITY 4 5 9 (44.44%) 

TOTAL 39 183 222 

 

   Graph 15 - Relation Of Co-Morbidities With Fistula Outcome 

 
 

In the study, there was a significant higher incidence of failure in patients with co-existence diabetes, 

hypertension and ischemic heart disease - 5/10 (50%), as compared to each of these co-morbidities alone. Also 

noted were failure in 44% of patients with no co-morbidities, but the cause of failure was not further evaluated.  
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Table No.13 - Complications Of Av-Fistula 
 

COMPLICATION 

RADIAL 

(NO.)  

BRACHIAL 

(NO.) 

 

TOTAL 

INFECTION 5 (2.80%) 2 (6.45%) 7 (3.34%) 

BLEEDING 16 (8.98%) 1 (3.22%) 17 (8.13 %) 

POOR FLOW 13 (7.30%) 4 (12.90%) 17 (8.13 %) 

 

In the present study, poor flow was seen in 8.13% (17/209) fistulas. The complication of bleeding was 

similarly noted at 8.13%(17/209) and infection was less noted at 3.34%(7/209) of AV-Fistulas. There was 

greater incidence of infection (6.45% V/s 2.8%) and poor flow (12.90% V/s 7.30%) associated with brachial 

fistulas as compared to radial fistulas. The incidence of bleeding however was more with radial fistulas as 

compared to brachial fistulas (3.22% V/s 8.98%).  

 

Table No.14 -Incidence Of Complications In Native Angioaccess (Av-Fistula) Vs Artificial Angioaccess 
 

COMPLICATION 

AV-FISTULA 

 (NO.) 

ARTIFICIAL ANGIOACCESS 

 (NO.) 

 

TOTAL 

 

INFECTION 7(3.3%) 24 (11.48%) 31 

BLEEDING 17(8.13%) 23(11.00%) 40 

POOR FLOW 17(8.13%) 22(10.52%) 39 

 

Complications of infection rate, poor flow and bleeding were higher amongst artificial angioaccess as 

compared to AV-fistulas (69 V/s 41).Thus, AV-Fistula is associated with lesser incidence of complications as 

compared to artificial angioaccess. 

 

IV. Summary And Conclusions 
The present study was done in Department of Nephrology and Renal Transplant Centre, Mahatma 

Gandhi Mission‟s Medical College & Hospital, Aurangabad  in CKD patients who underwent AV-fistula 

creation and temporary angioaccess insertion and the associations with various risk factors. 

 A male preponderance was seen in our study with the  Male : Female Ratio 3.22:1 

 The mean age in the study was  46.84 years with a range of 13-80 years.  

 The maximum number of patients were from the 41-60 age group (38.38%). The maximum number of male 

participants were from the 41-60 age group (42.23%). The maximum number of female patients were seen 

in the 21-40 age group (42%). 

 The maximum number of patients had eGFR < 10 (82.93%) in the study population.   

 Hypertension was the most prevalent (71.56%) single co-morbidity in the study population. 

 The most commonly used angioaccess was the Internal Jugular (80.09%). 

 The primary success rate of AV-Fistula creation was 84.27%. 

 The preferred site for AV-fistula creation was the left radial (71.29%) and the least preferred site was the 

right brachial (1.9%). 

 Infection was the most commonly seen (11.48%) complication associated with the use of artificial 

angioaccess. 

 A significant higher rate of infection was noted in femoral HD catheters (25%), when compared to the 

jugular access (8.28%). 

 Poor flow was more commonly associated with the femoral HD catheters (20%) as compared to the jugular 

(8.87%). 

 Although the percentage of bleeding was more in femoral catheter (15%) as compared to jugular (10.05%), 

but it was not statistically significant. 

 A higher incidence of maturation (>15 days) was observed in our study with Brachial fistulas (77.41%) as 

compared to Radial fistulas (38.76%). 

 There was equal incidence of bleeding and poor flow as complications of native angioaccess(8.13%). 

 Infection was the least common complication seen in AV-Fistulas (3.34%). 

 Higher failure rates were noted with brachial fistulas (22.58%) as compared to radial AV-Fistulas (17.98%). 

 There was no statistically significant difference in failure rates recorded between male and female gender.  

 The failure rate was highest in the 0-20 age group (27.27%), but this was not statistically significant. 

 The presence of 3 or more co-morbidities resulted in a greater incidence of failure (50%)for AV-fistula. 

 Although there was a significant incidence of failure in patients with no underlying co-morbidities 

(44.44%), the number of subjects in that subset were small. This was not statistically significant. The cause 

of failure was not further evaluated. 
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 The complications of bleeding and poor flow were more commonly seen (8.13%) as compared to infection 

(3.34%) among AV-fistulas. 

 Bleeding however was seen more with radial fistulas (3.22% V/s 8.98%), whereas greater incidence of 

infection (6.45% V/s 2.8%) and poor flow (12.90% V/s 7.30%) was associated with brachial fistulas as 

compared to radial fistulas.  

 The incidence of complications were more associated with artificial angioaccess as compared to native 

angioaccess. Thus, AV-Fistula was associated with lesser incidence of complications as compared to 

artificial angioaccess. 
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Pleuroperitoneal fistula complicating peritoneal dialysis 
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Abstract: 66 years female with ESRD, treated with CAPD started complaining of dyspnoea, dry cough and back ache within 

2 days of commencing CAPD. Chest X-ray revealed massive hydrothorax on right side .Investigations eliminated infective, 

cardiac and primary respiratory causes .CAPD related hydrothorax was suggested by biochemistry and a pleuroperitoneal 

leak was confirmed by peritoneal scintigraphy using -99 m Tc -MAA (Macro aggregated albumin).Laparoscopic suturing of 

Pleuroperitoneal fistula was done and CAPD initiated successfully. 

Key Words: CAPD, Pleuroperitoneal fistula, peritoneal scintigraphy, 99 m TC-MAA, laparoscopic repair of fistula 

Introduction 

PD-related hydrothorax was first reported in 1967 [1]. The 

reports of prevalence rates of hydrothorax vary, ranging from 

1.6 to 10% of PD patients [2]. Usually, these patients present 

with sudden dyspnea, a decrease in ultrafiltration and chest 

pain. Some of them may remain asymptomatic or just 

complain of a dry cough [3]. An early and accurate diagnosis 

of pleural leakage is important. Here we report a case of 

pleural leakage which was diagnosed by scintigraphy and 

repaired laparoscopically. 

Case History: 

66 year female with ESRD secondary to hypertension was 
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treated with CAPD. After 2 days she started complaining of 

shortness of breath, dry cough and back ache. On physical 

examination she was tachypneac and chest examination 

showed signs of fluid on right side. X-ray chest revealed right 

sided hydrothorax (Fig.1) 

Fig 1 : X-ray chest showing right hydrothorax 
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.Thoracocentesis was done and 1 L of clear fluid was 

removed. The fluid examination showed glucose 

concentration 278 mg %, much higher than serum glucose, 

which raised suspicion of leakage of peritoneal fluid in the 

pleural space. Report of pleural fluid showed protein-

0.3mg/dl, WBC-60/cu mm, Polymorph-60%, lymphocytes-

40% and ADA level was 11.0U/L 

For confirmation of peritoneal leak peritoneal scintigraphy 

using radioisotope 99mTc-MAA was performed. 3mci of 

99mTc was instilled with 300ml of dialysate in the peritoneal 

cavity via CAPD catheter under asepsis. Images of thorax 

and abdomen demonstrated abnormal tracer accumulation in 

right pleural cavity suggesting a pleuroperitoneal fistula 

(Fig.2). Decision to withhold PD was taken after the scan. 

Fig 2 : Scintigraphy showing leakage of isotope 
on right side of chest 

Conservative approach with small volume exchanges was 

tried but failed, so patient was considered for other form of 

renal replacement therapy. As patient was reluctant to 

continue on heamodialysis , minimal invasive surgery with 

Laparoscopic suturing of peritoneopleural fistula was 

performed .CAPD was continued after 4 days with ICD drain, 

which was removed after 7 days as the repeat chest X-ray 

confirmed no further leak .The patient is on CAPD for last two 

years. 

Discussion: 

Hydrothorax due to the migration of dialysis fluid from the 

abdominal space into the pleural space creates a serious 

complication of PD; it is normally not life-threatening. 

Hydrothorax frequently presents as shortness of breath or 

even dyspnea, Hydrothorax is almost always on the right side 

(4). Our patient also suffered from right pleural effusion. 

The sensitivity of radionuclide scans (such as Tc-99m DTPA) 

to demonstrate peritoneo-pleural fistula is reported to be 

between 40 and 50% (4,5). Although the leakage location 

could not be located in this case, pleuroperitoneal 

communication was definitively diagnosed through 

scintigraphy. 

Fig 3 : Laparoscopic picture showing pleuroperitoneal fistula. 

There are a lot of ways of treating pleuroperitoneal 

communication. First of all, PD should be interrupted for a 

period of time. Resting the membrane for at least 4-6 weeks 

will allow the mesothelium to reconstitute itself over the 

defect, and the pleuroperitoneal communication may reseal. A 

temporary interruption of PD was associated with a 53% 

success rate in resuming PD (4). Furthermore, invasive 

procedures like pleurodesis and thoracotomy as well as 

video-assisted thoracic approaches can be applied if the 

conservative treatment is failing. Nearly 60% of patients with 

pleural defects resume maintenance PD after either 

conservative or interventional treatment (6) but the others 

have to permanently transfer to hemodialysis. 
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PD-related hydrothorax should be recognized and treated 

timely, although most of the diagnostic strategies that confirm 

it is unsatisfactory, CT peritoneography provide a non-

invasive and useful diagnostic tool for pleuroperitoneal 

communication. Conservative treatment generally precedes 

invasive intervention. The discontinuation of PD for a few 

weeks often leads to the successful resolution of hydrothorax. 
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