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Abstract; 

Objective; To determine the frequency of catheter induced thrombosis in patients with end stage renal disease 

(ESRD) on hemodialysis. Material and Methods; All the cases (86) undergoing hemodialysis were recruited 

from Department of Medicine, Nishtar Hospital Multan, Pakistan. Double lumen hemodialysis catheter was 

inserted by a senior consultant. Color Doppler sonography was done at the 6th day of placement of catheter and 

presence of thrombus was noted in the study proforma. History was taken for hypertension, smoking, family 

history and previous history of thrombosis. Results; Of these 86 study cases, 51 (59.3 %) were male patients and 

35 (40.7%) were female patients. Mean age of our study cases was 45.62 ± 8.44 years. Of these 86 patients 28 

(32.6%) were diabetic, 35 (40.7%) were hypertensive, 34 (39.5%) were smokers and 07 (8.1%) had previous 

history of thrombosis. Mean duration of catheter placement was 81.62 ± 41.67 days and mean duration on 

hemodialysis was 22.36 ± 10.43 months. Majority of our study cases i.e. 65 (75.6%) had to undergo 

hemodialysis three times in one week. Catheter related thrombosis was noted in 29 (33.7%) of our study cases. 

Conclusion; Frequency of catheter-related thrombosis was high in patients with end-stage renal disease (ESRD) 

in our study. Thrombosis in ESRD patients was significantly associated with male gender, age, duration of 

catheter placement and duration of hemodialysis. 
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Introduction; 

Central venous catheters (CVCs) refer to vascular access devices indicated for the administration of intravenous 

medication treatments, fluids, or total parenteral nutrition, repeated blood sampling, and for hemodialysis (HD)
1-

4. Use of CVCs for HD has increased in recent years, comprising approximately 25% of prevalent HD patients in 

the United States; this is despite the recommendation by the National Kidney Foundation that tunneled, cuffed 
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catheters for HD access be limited to <10% of prevalent dialysis patients due to the greater risk of morbidity and 

mortality
4
. 

However, several complications resulting from the use of CVCs, including sepsis, extravasation of infusions, 

and venous thrombosis, can increase associated morbidity and mortality. These complications can also interrupt 

and delay treatment for the underlying disease and thereby affect outcome. The most common CVC 

complications are occlusion and catheter-related thrombosis (CRT)
 5

. Patients with CVCs are prone to CRT 

because of the direct effects of the catheter on the adjacent veins and blood flow, underlying disease and its 

treatment, nature of substances being infused, and location and time of placement of the catheter. A CRT occurs 

most often in the upper extremity where most long-term catheters are located.
 
Symptoms include pain, 

tenderness to palpation, swelling, edema, warmth, erythema, and development of collateral vessels in the 

surrounding area. Risk factors for CRT include previous catheter infections, malposition of the catheter tip, and 

prothrombotic states. CRT can lead to catheter infection, pulmonary embolism, and post-thrombotic syndrome6-

10
. CRT is diagnosed primarily using Doppler ultrasound or venography and treated with anticoagulation for 6 

weeks to a year, depending on the extent of the thrombus, response to initial therapy, and whether thrombophilic 

factors persist. Prevention of CRT includes proper positioning of the CVC and prevention of infections; 

anticoagulation prophylaxis is not recommended at present.
11 

Kujur et al 
12 

from India reported 33% frequency of 

catheter related thrombosis in a prospective study conducted in such patients.  
 

Material and Methods; 

All the cases (86) undergoing hemodialysis were recruited from Department of Medicine, Nishtar Hospital 

Multan, Pakistan. Known patients of CAD and Coagulopathy on lab report, diagnosed cases of malignancy and 

tuberculous meningitis, bed ridden patients such as post surgical patients and with CVA were excluded from our 

study. Detailed history and physical examination was done for these study cases. All the relevant baseline 

investigations were arranged. For this purpose, Venous blood (3 ml) sample was drawn and sent to the central 

laboratory of Nishtar Hospital Multan for the blood glucose level estimation (FBS) and CBC. Double lumen 

hemodialysis catheter was inserted by a senior consultant. Color Doppler sonography was done at the 6
th

 day of 

placement of catheter and presence of thrombus was noted in the study proforma. History was taken for 

hypertension, smoking, family history and previous history of thrombosis.  

 

Results; 

Our study included a total of 86 study cases who met inclusion and exclusion criteria of our study. Of these 86 

study cases, 51 (59.3 %) were male patients and 35 (40.7%) were female patients. Mean age of our study cases 

was 45.62 ± 8.44 years (with minimum age was 32 years while maximum age was 58 years). Mean age of the 

male patients was 42.75 ± 8.76 years while that of female patients was 49.80 ± 5.63 years (p= 0.000). our study 

results have concluded that majority of our study cases i.e. 56 (65.1%) were aged more than 40 years. Of these 

86 patients 28 (32.6%) were diabetic, 35 (40.7%) were hypertensive, 34 (39.5%) were smokers and 07 (8.1%) 

had previous history of thrombosis. Mean duration of catheter placement was 81.62 ± 41.67 days (with minimum 

duration of placement was 18 days while maximum duration was 210 days) and majority of our study cases i.e. 

58 (67.4%) had catheter placement for less than 90 days. Mean duration on hemodialysis was 22.36 ± 10.43 

months (with minimum duration on hemodialysis was 3 months while maximum was 36 months) and most of 

our patients (58.3%) were on hemodialysis for more than 18 months. Majority of our study cases i.e. 65 (75.6%) 

had to undergo hemodialysis three times in one week. Catheter related thrombosis was noted in 29 (33.7%) of 

our study cases. 

 

Discussion; 

Catheter-related thrombosis (CRT) is a relatively common complication in patients with long-term indwelling 

CVCs and may pose clinicians with difficult decisions on what anticoagulant treatment to choose and whether 

the CVC must be removed 13.  

Our study included a total of 86 patients with end stage renal disease (ESRD) on hemodialysis meeting 

inclusion and exclusion criteria of this study. Different studies have reported end stage renal disease to be more 

prevalent in male patients, similarly Of these 86 study cases, 51 (59.3 %) were male patients and 35 (40.7%) 

were female patients. A Chinese study conducted by Wang et al 
14

 reported 57 % male gender predominance 

which is close to our study results. Menon et al 
15

 also reported male patients predominating over female patients 
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(58 % versus 42 %) which is same as that of our study results. A study conducted by Iftikhar et al 
16

 from Lahore 

has reported 58 % male patients with ESRD and 42 % female patients, these findings are same as that of our 

study results. Siddiqui et al from Rawalpindi 17 reported 67 % male patients with ESRD which is in compliance 

with that of our study results. Another study conducted by gazzaza et al from Saudi Arabia 
18

 also reported male 

patients predominance in 61 % ESRD patients and female patients were only 39 %, which is similar to that of 

our study results. Machingura et al 
19

 from Zimbabwe has reported male gender predominance in 70 % patients 

with ESRD on hemodialysis, these findings are close to that of our study results.  

Mean age of our study cases was 45.62 ± 8.44 years (with minimum age was 32 years while maximum age was 

58 years). Mean age of the male patients was 42.75 ± 8.76 years while that of female patients was 49.80 ± 5.63 

years (p= 0.000). Our study results have concluded that majority of our study cases i.e. 56 (65.1%) were aged 

more than 40 years and similar findings have been reported by Wang et al 104 from China. Machingura et al 19 

reported 46.7 ± 13.5 years mean age of these patients of ESRD on hemodialysis, these findings are close to that 

of our study results. A study conducted in Lahore by Anees et al 
120

 has reported 46.10 ± 16.29 years mean age 

of patients with ESRD on hemodilaysis, these findings are similar to that of our study results. Another study by 

Siddiqui et al 17 has reported 44.5 ±  14.3 years mean age of ESRD patients on hemodialysis which are in 

consistence with our study findings.  

Of these 86 patients 28 (32.6%) were diabetic, 35 (40.7%) were hypertensive, 34 (39.5%) were smokers and 07 

(8.1%) had previous history of thrombosis. A study by Wang et al 
14

 from China reported 27 % diabetes which is 

close to our study results, however they reported hypertension only in 11% patients which is quite low than our 

findings. Anees et al 120 reported similar findings.   

Mean duration on hemodialysis was 22.36 ± 10.43 months (with minimum duration on hemodialysis 

was 3 months while maximum was 36 months) and most of our patients (58.3%) were on hemodialysis for more 

than 18 months. Majority of our study cases i.e. 65 (75.6%) had to undergo hemodialysis three times in one 

week.  Anees et al 
120

 reported mean duration on hemodialysis to be 24.87 ± 22.1 months which is similar to that 

of our findings. Wang et al 
14

 from China reported 26.5 months mean duration of hemodialysis which is 

consistent to our study results.  

Mean duration of catheter placement was 81.62 ± 41.67 days (with minimum duration of placement was 18 days 

while maximum duration was 210 days) and majority of our study cases i.e. 58 (67.4 %) had catheter placement 

for less than 90 days. Similar findings have been reported by Wang et al 
14

.  

Catheter related thrombosis was noted in 29 (33.7%) of our study cases. Kujur et al 
12 

from India reported 33% 

frequency of catheter related thrombosis in a prospective study conducted in such patients. These results are 

similar to our study results.  

 

Conclusion; 

Frequency of catheter-related thrombosis was high in patients with end-stage renal disease (ESRD) in our study. 

Thrombosis in ESRD patients was significantly associated with male gender, age, duration of catheter placement 

and duration of hemodialysis. Anticipation, early diagnosis and early management of thrombosis can play a key 

role to decrease disease morbidity and mortality. This will also improve quality of life of these patients and will 

also save their increased medical costs.  

 

References;  

1. Akoh JA: Vascular access infections: epidemiology, diagnosis, and management. Curr Infect Dis Rep 

2011;13:324–32. 

2. Levy I, Bendet M, Samra Z, Shalit I, Katz J: Infectious complications of peripherally inserted central 

venous catheters in children. Pediatr Infect Dis J 2010;29:426–29. 

3. Nakazawa N: Infectious and thrombotic complications of central venous catheters. Semin Oncol Nurs 

2010;26:121–31 



Journal of Medicine, Physiology and Biophysics                                                                                                                              www.iiste.org 

ISSN 2422-8427     An International Peer-reviewed Journal 

Vol.40, 2018 

 

68 

4. Napalkov P, Felici DM, Chu LK, Jacobs JR, Begelman SM. Incidence of catheter related complications 

in patients with central venous or hemodialysis catheters a health care claims database analysis. BMC 

Cardiovasc Disord. 2013;13:86. doi:  10.1186/1471-2261-13-86. 

5. Hammarskjöld F, Berg S, Hanberger H, Taxbro K, Malmvall BE.Sustained low incidence of central 

venous catheter-related infections over six years in a Swedish hospital with an active central venous catheter 

team. Am J Infect Control. 2014 Feb;42(2):122-8. doi:10.1016/j.ajic.2013.09.023. 

6. Bonizzoli M, Batacchi S, Cianchi G,  Zagli G, Lapi F, Tucci V, et al. Peripherally inserted central 

venous catheters and central venous catheters related thrombosis in post-critical patients. Intensive Care Med. 

2011;37:284-9. 

7. Mandal S, Pande A, Mandal D, Kumar A, Sarkar A, Kahali D, et al. Permanent pacemaker-related 

upper extremity deep vein thrombosis: a series of 20 cases. Pacing Clin Electrophysiol. 2012;35:1194-8. 

8. Kearon C, Akl EA, Comerota AJ,  Prandoni P, Bounameaux H, Goldhaber SZ, et al. Antithrombotic 

therapy for VTE disease: Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: American College of 

Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest. 2012;141:e419S-94S. 

9. Kamphuisen PW1, Lee AY. Catheter-related thrombosis: lifeline or a pain in the neck? Hematology 

Am Soc Hematol Educ Program. 2012;2012:638-44.  

10. Stevens PE1, Levin A. Evaluation and management of chronic kidney disease: synopsis of the kidney 

disease: improving global outcomes 2012 clinical practice guideline. Ann Intern Med. 2013 Jun 4;158(11):825-

30. 

11. Haga Y, Miyanari N, Takahashi T, Koike S, Kobayashi R, Mizusawa H, et al. Risk factors for catheter-

related bloodstream infections in adult hospitalized patients - multicenter cohort study. Scand J Infect Dis. 2013 

Oct;45(10):773-9.  

12. Kujur R, Rao M, Badwaik G, Paraswani R. Thrombosis associated with right internal jugular central 

venous catheters; a prospective observational study. Ind J Crit Care Med. 2012;16(1):17-21.  

13. Ravani P1, Palmer SC, Oliver MJ, Quinn RR, MacRae JM, Tai DJ, et al.  Associations between 

hemodialysis access type and clinical outcomes: a systematic review. J Am Soc Nephrol. 2013 Feb;24(3):465-

73.  

14. Wang K1, Wang P1, Liang X1, Lu X1, Liu Z1. Epidemiology of haemodialysis catheter complications: 

a survey of 865 dialysis patients from 14 haemodialysis centres in Henan province in China. BMJ Open. 2015 

Nov 20;5(11):e007136. doi: 10.1136/bmjopen-2014-007136. 

15. Menon V1, Greene T, Wang X, Pereira AA, Marcovina SM, Beck GJ, et al.  C-reactive protein and 

albumin as predictors of all-cause and cardiovascular mortality in chronic kidney disease. Kidney Int. 2005 

Aug;68(2):766-72. 

16. Iftikhar U, Anees M, Nadeem M, Aman S,  Kazmi AH. Frequency of cutaneous manifestations in 

patients of end stage renal disease on haemodialysis. Ann King Edward Med Uni 2015;21(2):61-6. 

17. Siddiqui UA, Halim A, Hussain T.  Nutritional profile and inflammatory status of stable chronic 

hemodialysis patients at nephrology department, Military hospital Rawalpindi. J Ayub Med Coll Abottabad 

2007;19(4):29-31. 

18. Gazzaz ZJ,  Dhafar KO, Tashkandi MA, Farooq MU.  

Clinical profile of haemodialysis patients with diabetic nephropathy leading to end stage renal disease. Pak J 

Med Sci 2010;26(1):82 

19. Machingura PI1, Mahiya NM1, Chikwasha V2. Hypoalbuminaemia in haemodialysis patients at 

Parirenyatwa group of hospitals and Chitungwiza central hospital. Pan Afr Med J. 2015 Jun 1;21:79. doi: 

10.11604/pamj.2015.21.79.4171. eCollection 2015. 

20. Anees M, Asim Mumtaz, Sumaira Frooqi, Ibrahim M, Farooq Hameed. Serum trace elements 

(aluminium, copper, zinc) in hemodialysis patients. Biomedica 2011;27(2):106-10.  

 


