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IMPACT OF VIRAL INFECTIONS ON UREA AND CREATININE

LEVELS IN PATIENTS WITH CHRONIC KIDNEY
DISEASE ON HAEMODIALYSIS
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ABSTRACT:

Background: Chronic kidney disease (CKD) has emerged as a world-wide public
health problem with substantial morbidity and mortality. Chronic viral infection
is associated with a higher risk of death in patients with CKD undergoing
haemodialysis. Objective: To evaluate the impact of viral infections on urea and
creatinine levels in viral infected CKD patients on haemodialysis. Method:
Retrospective study of 164 consecutive CKD patients referred to the laboratory for
HIV, HBV, HCV, urea, electrolytes and creatinine from the dialysis unit of
Abdullahi Wase Specialist Hospital,Kano, Nigeria between January 2006 and
December 2008 was done. They consisted of 114 males and 50 females. The
studied parameters were evaluated using standard routine methods. Results:
Twenty six (15.9%) out of the 164 patients were positive for viral infections. The
mean urea level in viral infected CKD patients was higher (47.5%&3.9mmol/L vs
40.8x1.7mmol/L; p<0.002) than non-viral infected patients. Similarly, mean
creatinine level in the viral infected patients was higher than the non-viral
infected counterparts (1096116 vs 973x28mmol/L; p<<0.001). The mean urea
level in the HBV infected patients was higher (54.3x4.3mmol/L) than the HIV
(42.7+4.9; p<0.05) and HCV (23.4+0.2mmol/L;p<0.001) infected CKD patients.
Conclusion: Viral infections strongly impacted on the kidney in CKD and
haemodialysis patients, hence exacerbation of disease progression. Treatmentand

prevention of viral infections should be promoted.

INTRODUCTION

The main causes of Chronic Kidney
Disease (CKD) are diabetes mellitus and
high blood pressure, which are responsible
for over 60% cases. If uncontrolled, the
progressive renal disease may lead to End-
Stage Renal Disease (ESRD) requiring
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haemodialysis. Chronic kidney disease has
emerged as a world-wide public health
problem with substantial morbidity and
mortality. Many cases of viral infections in
CKD patients on dialysis may reflect the
acquisition of an infection during dialysis.
The risk of transmission is proportional to
the time spent on haemodialysis and the
prevalence of the infection within
individual haemodialysis units (1).
Chronic viral infection is associated with a
57% higher risk of death in patients with
CKD undergoing haemodialysis when
compared to non-viral infected subjects (2).
This increased mortality may reflect not
only hepatic dysfunction but increased
cardiovascular disease and anaemia. Viral
infections do not only affect the liver or
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heart but have been implicated in the
pathogenesis of kidney disease.

Infections with Human Immunodeficiency
Virus (HIV), hepatitis B virus (HBV) and
hepatitis C Virus (HCV) can cause rapidly
progressive renal disease and their
recognition and management are critical in
patients with ESRD (3). Even though
significant progresses have been made in
the prevention and control of viral
infections in renal dialysis units,
transmissions do still occur through
contamination of equipment,
environmental surfaces and the use of
multiple dose vials of drugs (4). Chronic
viral infections may have strong impact on
the clinical course of kidney disease. Each
virus typically causes characteristic
histologic pattern, whereas HIV infection
often causes collapsing focal sclerosis, HBV
causes membranous
glomerulonephropathy and HCV causes
membranoproliferative
glomerulonephritis (5). Viruses therefore
may be capable of damaging the kidney ina
number of ways that are often peculiar to
the specific infection. This study was
designed to evaluate the impact of viral
infections on urea and creatinine levels in
viral infected CKD patients on dialysis. The
proportion of the CKD patients on dialysis
who have been infected was also
documented.

MATERIALS AND METHODS

Records of 164 consecutive patients who
were referred to the laboratory from the
dialysis unit of Abdullahi Wase Specialist
hospital, Kano Nigeria for HIV, HCV and
HBV antibodies and urea, electrolytes and
creatinine were included in the study from
January 2006 to December 2008. These
were CKD patients who were on regular
haemodialysis. They consisted of 114
males and 50 females. The blood samples
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were collected just before the
commencement of a new round of
haemodialysis into lithium heparin plastic
containers and plasma obtained after
centrifugation at 10009 for 10 minutes. HIV
antibodies were screened using Determine
reagent strip which is an
iImmunochromatographic test strip
supplied by Abbot Laboratories and those
found to be positive were confirmed using
ImmunoComb Il technique by Orgenics,
Isreal. The samples were also screened for
HBsAg by latex agglutination technique.
All positive samples were repeated using
Enzyme Linked Immunosorbent Assay
(ELISA) technique (Pathogyme Omega
Diagnostics, UK). While HCV antibody was
screened using immunochromatographic
strip technique by Clinotech, Canada and
positive samples were repeated using
ELISA technique (HCV Murex 40, Anhet
Laboratories USA). Urea was assayed using
Urease-Berthelot technique while
creatinine was assayed using alkaline-
picrate colorimetric technique (Jaffe's
method). Student's t-test was used for
comparison of the means of urea and
creatinine levels in the patients who were
positive for HIV, HBV or HCV antibodies
and non-viral infected CKD patients. The
urea and creatinine values were expressed
as means* SEM and levels were
considered significantat p<<0.05.

RESULTS

The results are as shown in tables 1,2 and 3.
Table 1 shows the mean levels of urea and
creatinine in CKD patients on
haemodialysis and the reference ranges.
Twenty six (15.9%) out of the 164 CKD
patients were positive for studied viral
infections. The mean urea level was
41.8+4.6mmol/L while the creatinine level
was 997+45umol/L. Table 2 shows the
mean urea and creatinine levels in viral
infected CKD patients compared to non-
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viral infected counterparts. The mean urea
level in viral infected CKD patients was
higher (47.5£3.9mmol/L vs
40.8+1.7mmol/L, p<<0.002) than non-viral
infected CKD patients. In the same vein,
mean creatinine level in the viral infected
CKD patients was higher than the non-viral
infected CKD patients (1096x116umol/L
vs 973x28umol/L, p<<0.001). Table 3 shows
the studied parameters in the viral infected
CKD patients based on the type of viral
infection. The mean urea level in the HBV
infected CKD patients was higher
(54.3%x4.3mmol/L) than the HIV infected
CKD patients (42.7%+4.9mmol/L). On the
other hand, creatinine level in the HBV
infected CKD patients (1089+187) was
lower than HIV infected CKD patients
(1150%137pmol/L). The difference was

however not statistically significant
(p>0.05). The mean urea and creatinine
levels of the HCV infected patients were
lower (23.4x=0.2mmol/L and
878+x1.2umol/L) than those of HBV
(54.3x4.3mmol/L, p<0.001;
1089+187umol/L, p>0.05) and HIV
(42.7x4.9mmol/L, p<0.05;
1150+137umol/L; p=>0.05) infected CKD
patients. The mean urea level of non-viral
infected CKD patients was lower than HBV
(p<0.001) and HIV (p>0.05) infected
patients, but was lower (p<<0.001) than that
of HCV infected patients. In the same vein,
the mean creatinine level of non-viral
infected patients was lower (p<<0.001) than
those of HBV and HIV infected CKD
patients but higher (p<<0.001) than that of
HCV infected patients.

Table 1:Plasma Urea and Creatinine levels in chronic Kidney Disease patients on haemodialysis.

Measured Variables

Patients

Chronic Kidney Disease

Reference Range

Number of subjects
Number of males

Number of females

Number of viral infected patients 26(15.9%)
41.844.6
Plasma Creatinine (umol/L) 997+45

50(30.5%)

164(100%) -

114(69.5%) -

1.7-8.3

53-116
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Table 2:Plasma Urea and Creatinine levels in viral infected Chronic Kidney Disease patients
compared with non-viral infected CKD patients

Measured Variables Viral Infected CKD Non-viral infected p-Value
patients CKD patients

Number of Patients 26(15.9%) 138(84.1%) -

Number of males 22 96 -

Number of females 04 42 -

Plasma Urea (mmol/L) 47.5+3.9 40.8+1.7 P<0.002

Plasma Creatinine 1096+116 973128 P<0.001

(umol/L)

Table 3: Urea and Creatinine levels in Chronic Kidney Disease patients based on type of viral

infections
Measured HBV HCV p-value HIVinfected p- Non-viral p-value
Variables infected infected CKD patients value infected

CKD CKD CKD

patients patients patients
Number of 14 02 - 10 - 138 -
patients
Number of 12 02 - 08 - 96 -
males
Number of 02 - - 02 - 42 -
females
Plasma 54.31+4.3 23.4+0.2 P<0.001 42.7+4.9c P<0.05 40.8+1.7 P<0.001
Urea
(mmol/L)
Plasma 1089+187 878+%1.2 P>0.05 11504137 P>0.05 97328 P<0.001
Creatinine
(umol/L)
C=p>0.05
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DISCUSSION

Even though all the viral infected CKD
patients did not demonstrate identical
trend in their urea and creatinine levels,
the mean urea and creatinine levels in the
HBV and HIV infected CKD patients on
haemodialysis were higher than non-viral
infected CKD patients. It may suggest that
viral infections exacerbate the
complications associated with CKD. The
impact of HBV on Kkidney disease was
greater than those of HIV and HCV infected
CKD patients. The impact of viral
infections on the clinical course of kidney
disease has been reported in some studies
(5-6). It was observed that one of the
parameters that are undoubtedly
influencing the natural course of viral
infections in CKD and dialysis patients was
an impaired immune system leading to
high susceptibility to many other viral and
bacterial infections (5). Those
immunological abnormalities affect both
acquired and innate immunity. The
impaired immune response may be the
possible explanation for the differences
between the consequences of HBV
exposure of an immune-competent adult
host and those infected CKD and dialysis
patients (5,7). The observed differences in
the impact of viral infection may be due to
deficiency in CD8-cytotoxic and CD4
helper lymphocytes, whose functions are
important in the destruction of viral
infected cells and for R-lymphocyte
antibody production (8). Acquired
immunity disturbances demonstrated by
low expression of many adhesion
molecules such as intercellular adhesion
molecule 1 (ICAM-1), low CD80/CD86
receptors in antigen presenting cells as
well as altered CD28 expression in T-
lymphocytes have been reported (9-11).
These antigen presenting cells and T-
lymphocyte interactions are impaired in
CKD and dialysis patients. The

pathophysiological mechanism of
glomerular deposition of immune
complexes in CKD and dialysis patients
consists of viral particles, viral antibodies
and rheumatoid factors (13). Viral
infections may impact strongly on kidney
disease in a number of ways that are
peculiar to the specific infection. The
immune complexes which are formed from
viral or endogenous antigens that are
within the glomerular basement may
combine with antibodies that also enter the
glomerulus and are deposited within the
kidney. This may be associated with
deposition of extracellular matrix proteins
in glomerular loops and mesangium since
progressive renal disease is characterized
by increased accumulation of acellular
material within the glomerular
mesangium.

In addition, viral proteins or inflammatory
factors are commonly expressed in HIV
associated nephropathy (3, 14). Viruses
have been observed to have direct cyto-
pathogenic effects on glomerular cells such
that many of the glomerular filters are
collapsed. Most HIV infected CKD and
dialysis patients may present with heavy
proteinuria with very high urea and
creatinine levels (15). The kidney
glomeruli are thus target organs for every
haematogenous infections. Viral infections
can cause primary glomerulonephritis
since nephrotoxic agents precipitate renal
disease that affects the interstitium and the
tubular apparatus (16). Studies have
shown also that the problems with kidney
function in HIV infected people may be due
to medications or HIV itself. Kidney disease
in HIV infected subjects has been
associated with more advanced HIV
disease, low CD4 cell counts, diabetes,
hypertension and acute bacterial infection
of the kidney and sepsis (17). Kidney
disease in HIV infection has been linked
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with drug use but our records did not show
drug use neither where the patients aware
of their HIV status before evaluation.
Studies have shown that there was a
significant difference in creatinine
clearance values of HIV infected patients
but anti-retroviral drug use improved the
patients outcome by reducing patients
susceptibility to kidney disease
(18).Despite the fact that the mean urea
level in the HBV infected patients was
higher than the HIV infected subjects, the
observed mean creatinine level in HIV
infected was however higher because of
muscle wastages usually associated with
HIV infection.

The number of HCV infected patients
observed in this study may be too few to be
subjected to meaningful independent
statistical analysis. However, Johnson et al
(19) reported that mixed
cryoglobulinaemia was one of the most
common extrahepatic manifestations in
HCV infection which may impact and
exacerbate kidney disease.
Cryoglobulinaemia was defined as the
presence in circulation of
immunoglobulins that are reversibly
precipitated in the serum. Type Il
cryoglobulinaemia was associated with
membranoproliferative
glomerulonephritis.  The proportion of
viral infected CKD patients on dialysis was
observed to be 15.9% in this study. But the
proportion of specific viral infections
which was 8.5% for HBV, 6.1% for HIV and
1.2% for HCV was consistent with 0-10%
reported by Burdick et al in a survey of
three continents (20).

CONCLUSION

Viral infections strongly impacted on the
kidney in CKD and dialysis patients and
exacerbated disease progression.
Treatment and prevention of viral infection
should be promoted.
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