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Abstract

Background: Infectious diseases are one of the leading causes of morbidity and mortality in chronic kidney disease 
patients, second only to cardiovascular causes. As the incidence of chronic kidney disease is increasing, the number of 
deaths due to infectious disease is also increasing. Infectious disease includes infection, bacteremia and sepsis in chronic 
kidney disease patients. 
Objective: To assess the incidence of bacterial infections in chronic kidney disease patients.
Methodology: A prospective cross-sectional study was done among all chronic kidney disease patients admitted over 6 
months in Nephrology Unit of Department of Medicine, Kathmandu Medical College Teaching Hospital.
Results: 58 patients were admitted with infectious diseases, out of which 6 patients (10.34%) died during treatment while 
1 patient (1.78%) left against medical advice. Infection in patients undergoing dialysis (5D) was much more compared 
to stage 4 or 5chronic kidney disease patients (58.62% vs. 13.79% vs. 17.24% respectively). 19 patients (32.76%) had 
pneumonia, 16 patients (27.56%) had Urinary Tract Infection while 12 patients (20.70%) had sepsis. Although sepsis was 
less prevalent compared to pneumonia/ Urinary Tract Infection, deaths due to sepsis was very high.
Conclusion: The incidence of bacterial infections in chronic kidney disease patients is still high despite all the 
improvements in infection control and dialysis practices, and still lots is left to be done to reduce the morbidity and 
mortality caused by infections in chronic kidney disease patients.
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INTRODUCTION

The burden of Chronic Kidney Disease (CKD) is ever
increasing in Nepal and it is estimated that yearly 

3000 new patients have CKD1. Infections in CKD are 
one of the leading causes of morbidity and mortality 
secondary to cardiovascular diseases. However, in recent 
times the trend is changing with much importance now 
being given to the prevention of infections by timely 
screening and vaccination2. The infl ammatory state of 
CKD also predisposes patients to develop additional 
complication like atherosclerotic diseases aggravating 
cardiovascular complications3. 

CKD patients are liable to infections because of 
multitudeof reasons and few important ones include 
profound uremia, impaired host defense mechanism, 
anemia, malnutrition, use of immunosuppressant drugs, 
hypo-responsiveness to vaccines etc (Figure 1). The 
CKD patients have more infectious events because of 
uremia, which results in altered primary host defense 
mechanisms and thus increases the risk of bacterial 
infections4. In addition, the Neutrophils proliferated 
due to CKD exhibit impaired chemotaxis, oxidative 
metabolism, phagocytosis, and degranulation resulting 
under-regulated programmed cell death which is 
seen epidemiologically even more is End Stage Renal 
Diseases (ESRD)5. Vascular accessing catheters, unsterile 
techniques, faulty dialyzers, iron overload and the 
procedure itself are amongst other risk factors associated 
with dialysis6.
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This study was conducted to know the incidence 
of bacterial infections in CKD patients admitted in 
Nephrology Unit of Kathmandu Medical College 
Teaching Hospital (KMCTH) and to identify the common 
infections that led to their mortality.

METHODOLOGY
This was a prospective cross-sectional study conducted 
over a period of six months, from 1st January 2017 – 
30thJune 2017, among patients admitted to Nephrology 
Unit of KMCTH. Ethical clearance was taken from 
Institutional Review Committee (IRC) of KMCTH and 
no form of funding or remuneration was involved for 
the study. Purposive sampling technique was used 
for the selection of cases following informed written 
consent given by the individuals involved in study. Urine 
and blood samples and chest x-rays of all admitted 
patients were sent for screening of infections. All the 
investigations sent were part of management guidelines 
and only the individuals with results positive for infection 
were advised for blood and urine culture and sensitivity 
for confi rmation of infections. The data collected were 
analyzed for results using Statistical Package for the 
Social Sciences (SPSS) version 23.

RESULTS
Within the duration of study, a total of 204 patients 
were admitted in Nephrology Unit out of which 58 
(28.44%) individuals had infectious disease. Mean age 
of among these 58 individuals was 58.31 years and 
female predominance was trivial (53.45%). Six out of 
these individuals succumbed to death (10.34%) during 

treatment. Infectious disease was prevalent among 
dialysis patient (58.62%) compared to other stages 
of CKD. Descriptive demography of the patients is 
illustrated in Table 1.

Table 1: Socio-demographic Characteristics 

S.N Variables
Patients with 

Infections: n (%)

1. Age

15-30  07 (12.09%)

31-45  08 (13.79%)

46-60  10 (17.24%)

61-75  23 (39.66%)

>75  10 (17.24%)

2. Gender

Male  27 (46.55%)

Female  31 (53.45%)

3. Stage of CKD

 IIIrd Stage 6 (10.35%)

IVth Stage  10 (17.24%)

 Vth Stage
 (Not under Haemodialysis)

8 (13.79%)

Vth Stage
 (Under Haemodialysis)

 34 (58.62%)

Total  58

Among these 58 individuals with infectious diseases, 
incidence of Pneumonia was found to me maximum 
followed by Urinary Tract Infection (UTI). A more detailed 
description of infectious diseases associated with CKD 
amongst these individuals is given in Table 2.

Figure 1: Risk factors and complications of Infections in Kidney Diseases7
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Table 2: Incidence of various infections among the 
patients

S. No
Infectious disease associated with 
CKD

 n (%)

1. Pneumonia 19 (32.76%)

2. Urinary Tract Infection (UTI) 16 (27.56%)

3. Sepsis 12 (20.70%)

4.  Acute Gastroenteritis (A.G.E)  04 (06.90%)

5. Tuberculosis 03 (05.20%)

6. Peritonitis 02 (03.40%)

7. Meningitis 02 (03.40%)

These infectious conditions were brought about by 
various bacteria which were isolated using blood and 
urine culture and sensitivity. Figure 2 and 3 depict the 
causative organisms and their prevalence among CKD 
patients with Pneumonia and Urinary Tract Infection 
respectively.

During treatment of the patients with infectious 
diseases associated with CKD, progression to sepsis 
secondary to Pneumonia (n=4) and UTI (n=3) was found 
among 7 individuals. 2 patients undergoing Continuous 
Ambulatory Peritoneal Dialysis (CAPD) developed E. coli 
induced peritonitis. Among 3 individuals diagnosed with 
tuberculosis, 2 improved with anti-tubercular therapy 
while one succumbed to death due to dissemination of 
the tuberculoses bacteria into multiple organs besides 5 
others who died of sepsis.

DISCUSSION
This study showed that, although there have been many 
improvements in dialysis techniques and infection-
controlpractices, the incidence of bacterial infections 
is still high (12%) among CKD patients mostly due to 

decreased immune response.Also it is more predominant 
in CKD patients undergoing hemodialysis (58.6%) 
which was probably due to dialysis-related problems6 
like repeated skin puncture and reduced immunity. 
Admission rates of CKD patients under hemodialysis 
were nearly twice than that of non-dialysis CKD patients 
which was also observed by Naqvi and Collins5. Despite 
sepsis being the less common cause of admission 
(20.7%), the rates of death due to sepsis was very high 
(50%) which highlights the fact that infectious illnesses 
are a major cause of mortality in CKD patients. Repeated 
infections acts as a stimulus which causes activation of 
infl ammatory pathways resulting in aggravation of other 
complications like atherosclerosis and precipitating 
cardiovascular complications, thus causing more 
morbidity and mortality among CKD patients. This also 
implies that despite having various antibiotic protocols, 
immunization and treatment guidelines, infectious 
complications are still a big burden, both in developing 
and developed countries2. Hence the patients, families 
and caregivers should be more aware of the initial signs 
and symptoms of infections and should be provided 
with regular education and information to reduce 
the incidence of infections. A meticulous patient 
management should be done by medical professionals 
and increased attention to infections prevention should 
be included as a protocol to improve the well-being of 
the patients.

Viasus et al. in 2011 conducted observational study 
among 203 patient of CKD and concluded that 
Streptococcus pneumoniae is the most common 
causative agent for pneumonia in CKD patients followed 
by H. infl uenza leading to morbidity and mortality8 which 
is similar to our study fi ndings. In the study conducted 
by Lia et al., Patients with pre-dialysis chronic kidney 
disease have a 1.52 fold increased risk of contracting 

Others
2 (10.53%)

Gram Negative  
Bacilli 

2 (10.53%)

H.Infl uenzae 
3 (15.79%)

Streptrococcus  
Pneumoniae 
12 (63.15%)

Figure 2: Causative organism of Pneumonia in hospitalized 
CKD patients

Figure 3: Causative organisms of UTI in hospitalized CKD 
patients
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pneumonia as compared to those with non-chronic 
kidney disease9. Present study is analogous showing 
pneumonia as most common opportunistic infection 
among CKD patients.

A cross sectional study performed by Chaudhary et al. at 
National Kidney center of Nepal on 2016 showed E.coli as 
the most common pathogen causing UTI in CKD patient. 
Proteus vulgaris and Klebsiellaoxytoca was second and 
third most common causative agent respectively, for UTI 
in CKD patients.10 In our study second most common 
pathogen was Klebsiella species which was followed 
by Proteus infection. Our study couldn’t further specify 
which species of Klebsiella and Proteus infection were 
more common in causing UTI in CKD patient. The recent 
study conducted in western Nepal by workers Jaiswal 
et al. found E coli as most common pathogen causing 
UTI with 30% culture positivity11. Study done by FalahSet 
al in CKD patients concluded E. coli as most common 

causative agent of UTI in CKD patient undergoing 
hemodialysis followed by klebsiella12.

CONCLUSION
Most commonly seen infectious illnesses were 
Urinary Tract Infection (UTI), pneumonia and sepsis 
in descending order of prevalence3 in CKD patients. 
However, the rate of deaths showed opposite pattern 
with more deaths occurring due to sepsis. The most 
common opportunistic infection in CKD patient 
was Pneumonia leading to morbidity and mortality. 
Streptoccous pneumonia and H. infl uenzae are most 
common pathogens for pneumonia in CKD patient. 
Second common infection was found to be UTI in CKD 
patient. Prevalence of E. coli and Klebsiella were most 
common causing UTI in CKD patient. So, prevention of 
infection and prophylaxis measures such as vaccination 
against pneumonia and antibiotic prophylaxis for sepsis 
and uro-sepsis are required in CKD patients.

REFERENCES
1. Khanal K. As Prevalence of Kidney Disease Rises in 

Nepal, Proposal Seeks to Help transplant Patients. 
Global Press Journal [Internet]. 2016 April 2 
[cited 2017 January 25]; Asia: Nepal. Available 
from: https://globalpressjournal.com/asia/nepal/
prevalence-kidney-disease-rises-nepal-proposal-
seeks-help-transplant-patients/

2. Kausz A, Pahari D. The value of vaccination in 
chronic kidney disease. InSeminars in dialysis. 2004 
Jan 1:17(1):pp. 9-11.

3. Ishani A, Collins AJ, Herzog CA, RN Foley. 
Septicemia, access and cardiovascular disease in 
dialysis patients: The USRDS Wave 2 study. Kidney 
Int. 2005;68:311-318.

4. Hauser AB, Stinghen AE, Kato S, Bucharles S, Aita 
C, Yuzawa Y, Pecoits-Filho R. Characteristics and 
causes of immune dysfunction related to uremia 
and dialysis. Peritoneal Dialysis International. 2008 
Jun 1;28(Supplement 3):S183-7.

5. Naqvi SB, CollinsAJ. Infectious Complications in 
Chronic Kidney Disease. ACKD 2006 July; 13(3): 199-
204.

6. Kontoghiorghes GJ, Kolnagou A, Skiada A, Petrikkos 
G. The role of iron and chelators on infections in 
iron overload and non-iron loaded conditions: 

prospects for the design of new antimicrobial 
therapies. Hemoglobin 2010 Jun;34(3):227-39.

7. Dalrymple LS, Go AS. Epidemiology of Acute 
Infections among Patients with Chronic Kidney 
Disease. Clin J Am SocNephrol 2008;3: 1487–93

8. Viasus D, Garcia-Vidal C, Cruzado JM, Adamuz J, 
Verdaguer R, Manresa F, Dorca J, Gudiol F, Carratala 
J. Epidemiology, clinical features and outcomes of 
pneumonia in patients with chronic kidney disease. 
Nephrology Dialysis Transplantation. 2011 Jan 
27;26(9):2899-906.

9. Lai SW, Lin CL, Liao KF. Risk of contracting 
pneumonia among patients with predialysis 
chronic kidney disease: a population-based cohort 
study in Taiwan. Biomedicine. 2017 Sep;7(3).

10. Richa C, Bhushan CS, Kumar SP, Dev PN, Nabaraj P. 
Bacteriology of Urinary Tract Infection of Chronic 
Renal Failure Patients Undergoing for Hemodialysis. 
J Microbiol Exp. 2016;3(3):00089.

11. Jaiswal S, Das R, Sharma S, Paudel P, Lamichhane S. 
Bacteriological Study of Urinary Tract Infection in 
Male Patients Undergoing Dialysis due to Chronic 
Kidney Disease in Tertiary Care Hospitals in Nepal. R 
R Jo L S.2013;3(2):8-19.

12. FalahS M, Mohammed AA, Ali KH. Urinary tract 
infection in hemodialysis patients with renal failure. 
Fac Med Baghdad. 2012;54(1):38-41.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


