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Abstract

Background: Liver diseases, mainly hepatitis B and C, commonly occur in patients with end-stage renal diseases (ESRD). Alanine
and aspartate aminotransferase are important for the diagnosis and monitoring of liver diseases. Several studies demonstrated that
patients with chronic kidney disease (CKD) have lower levels of serum aminotransferases than the normal population. The present
study was designed to compare these enzymes in different types of dialysis in ESRD patients and the general population in Iran.
Methods: In this cross-sectional study, ESRD patients who were candidates for organ transplants in Montaserieh Hospital in Mash-
had (Iran) from 2007 to 2014 were enrolled. The data of 1116 patients were collected by reviewing their medical records. Patients
were divided into two groups of hemodialysis (n = 1034) and peritoneal dialysis (n = 82); their liver enzymes were compared with
510 healthy individuals from the MASHAD study.
Results: There was a significant difference between hemodialysis and peritoneal dialysis patients and the control group regarding
the age (P < 0.0001) and gender (P = 0.005).
Conclusions: The reduction in serum aminotransferase levels in ESRD cases compared to the control group suggested that renal
failure influences liver enzymes that were mildly increased in peritoneal dialysis versus hemodialysis patients in samples provided
before the dialysis session.
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1. Background

Liver diseases are common among patients with end-
stage renal diseases (ESRD), particularly hepatitis B and
C. The most important enzymes used to detect/diagnose
hepatobiliary disease include aminotransferases, alka-
line phosphatase, and gamma-glutamyl transferase (GGT).
Aminotransferase tests, including alanine aminotrans-
ferase (ALT) and aspartate aminotransferase (AST), have a
significant role in the diagnosis and monitoring of liver
diseases; as they are present in small concentrations (< 40
IU/L) in the blood circulation of normal individuals.

Patients with ESRD often have abnormal serum en-
zymes because of two main reasons: (a) their impaired
excretion; and (b) the presence of comorbidities. Among
such enzymes, liver enzymes have a crucial role in this re-
spect.

Several studies demonstrated that patients with

chronic kidney disease (CKD) have lower serum levels of
aminotransferases than the normal population (1-4). Its
main etiology has not yet been fully understood; however,
two main hypotheses have been suggested: first, the lack
of serum Pyridoxine or vitamin B6 (Pyridoxal phosphate
is an essential coenzyme for ALT) (5-7); and secondly, the
inhibition of serum transaminases activity due to the
presence of various inhibitors in the uremic environment
(when the ultraviolet method is used by SMA 6/12 auto
analyzers, the absorption of the ultraviolet light by uremic
toxins results in the false low concentrations of serum
transaminases). The decreased level of aminotransferase
can also be attributed to the hemodilution caused by the
accumulation of water before dialysis and enhanced levels
of homocysteine (8, 9).

In another study, the increase in AST level following
hemodialysis (HD) was attributed to the removal or elim-
ination of inhibitors via dialysis (1). However, this is not
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the isolated effect of the urea toxin since the addition of
urea to the serum of a normal individual does not result
in reduced AST activity. Such conditions usually negatively
influence the precise paraclinical diagnosis of various co-
morbidities in CKD patients, mainly due to the lack of data
on the serum concentration of such enzymes.

Some researchers have argued that using the current
normal range of transaminases, which was originally de-
fined around 25 years ago, some patients suffering from
statosis or hepatitis C infections might be considered as
healthy. It’s reported that a decrease in the upper limit of
normal (ULN) value of liver enzymes is associated with 55
- 76% increase in the sensitivity of ALT for the diagnosis of
different liver diseases, while its specificity decreases from
97% to 89% (1). With respect to several studies, the use of the
standard reference levels for transaminases does not seem
to be highly beneficial in the diagnosis of liver diseases in
patients undergoing chronic dialysis. In a study conducted
on more than 500 hemodialysis patients, the standard cut
off values of aminotransferases were identified as a poor
indicator for diagnosing active hepatic disease in patients
with hepatitis C who were undergone liver biopsy (10).

On the other hand, since dialysis patients have a low
level of basic serum concentration of aminotransferases,
physician should pay special attention even to slight in-
creases in normal ranges, particularly toward underlying
pathologic conditions. Therefore, several researchers have
argued that by considering the lower limit of normal con-
centration of aminotransferases, the sensitivity of liver
function tests in dialysis patients can be increased (11, 12).
A study has decreased the upper limit for AST and ALT to
24 IU/L and 17 IU/L, respectively, (from 40 IU/L), which in-
creased the AST and ALT sensitivity of identifying hepatitis
B-related liver diseases from 27 to 72% and 18 to 64%, respec-
tively, in peritoneal dialysis (PD) patients. The current rec-
ommended values for the upper normal limit are AST > 24
IU/L and ALT > 17 IU/L.

2. Objectives

As there are limited data available on the aminotrans-
ferase levels in CKD patients undergoing dialysis in com-
parison to the general population and also on the differ-
ence in transaminase levels according to the type of dialy-
sis (HD vs. PD) in the Iranian population; the present study
aimed to find a precise response to the above-mentioned
questions.

3. Methods

In this cross-sectional study, patients with ESRD who
were candidates for organ transplants in Montaserieh Hos-

pital, Mashhad (Iran) from 2007 to 2014, were enrolled. The
data of 1116 patients were collected by reviewing medical
records and other hospital resources. The baseline data in-
cluded patients’ condition at admission and before the ini-
tiation of dialysis.

Data regarding age, sex, type and duration of dialy-
sis, possible viral disease, and hepatic enzyme (AST and
ALT) levels were collected, and their accuracy was exam-
ined. All patients with hepatitis B and C were excluded
from the study. The remaining patients were divided into
two groups of hemodialysis (n = 1034) and peritoneal dial-
ysis (n = 82).

Moreover, to compare the liver enzymes serum level of
healthy individuals with ESRD cases undergoing HD and
PD, the data of MASHAD study were used. Accordingly, by
measuring the GFR level by the CKD-EPI equation, patients
with normal kidney function (GFR > 90) were identified.
Eventually, using a random sampling technique, 510 cases
were selected as the healthy controls.

Data were analyzed by SPSS version 16. The Chi-square
test and independent-sample t-test were used for inter-
group comparisons; Statistical significance was consid-
ered when P-value <0.05.

3.1. Ethical Issues

This research was performed following the Declaration
of Helsinki principles. Informed written consent was ob-
tained from all participants.

4. Results

The present study was conducted on 1116 ESRD patients
who were undergoing either HD or PD and were candidates
for renal transplantation. 1034 (92.6%) and 82 (7.7%) of pa-
tients were undergoing hemodialysis and PD, respectively.
For hemodialysis patients, samples were collected before
the hemodialysis session.

In total, 1116 cases were studied. The mean age of partic-
ipants was 39.38 ± 13.49 yrs, who 43% of them were male.
There was a meaningful difference between HD and PD
cases and patients with normal kidney function regarding
the age (P < 0.0001); a meaningful difference was found
between these three groups concerning the gender (P =
0.004); so that the prevalence of receiving peritoneal dial-
ysis was higher among males (Table 1).

Furthermore, the etiology of ESRD was also investi-
gated among hemodialysis patients; based on the findings,
diabetes, hypertension, and glomerulonephritis were the
most common causes of ESRD. Among the peritoneal dial-
ysis patients, hypertension, urinary tract obstruction, and
glomerulonephritis were the most frequent causes. Nev-
ertheless, the etiology of ESRD was unclear in 49.3% and
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Table 1. Demographic Data of the Studied Cases in Both the Hemodialysis and Peritoneal Dialysis Groups

Hemodialysis Peritoneal Dialysis Healthy Controls P-Value

Male, No. (%) 429 (41.5) 48 (58.5) 303 (59.5)
< 0.0001

Female, No. (%) 605 (58.5) 34 (41.5) 207 (40.5)

Age, mean ± SD 39.72 ± 13.29 44.47 ± 21.46 40.47 ± 3.69 < 0.0001

41.3% of hemodialysis and peritoneal dialysis patients, re-
spectively (Table 2).

Table 2. Etiology of End Stage Renal Disease in the Studied Patients Based on the Type
of Dialysis

Etiology Hemodialysis, No. (%) Peritoneal Dialysis,
No. (%)

Diabetes 120 (11.6) 6 (7.5)

Hypertension 105 (10.2) 9 (11.2)

Glomerulonephritis 62 (6.0) 7 (8.8)

Urinary tract
obstruction

57 (5.5) 9 (11.2)

Polycystic kidney 48 (4.6) 4 (5.0)

Congenital disease 30 (2.9) 1 (1.2)

4.1. AST

The one-way ANOVA was used to compare the mean
level of serum transaminases (AST, ALT) of the three
groups: HD, PD, and healthy controls. The Dunnett test was
used to evaluate which differences were significant.

The mean serum AST level was 15.21± 5.51 IU/L in the HD
group, 17.12± 5.79 IU/L in the PD group, and 21.76± 7.16IU/L
in the control group.

The mean serum level of AST and ALT separated by gen-
der is presented in Table 3. A statistically significant differ-
ence was found between the mean AST level in the three
groups (P < 0.0001). Also, there was a significant difference
between the three groups concerning the mean level of en-
zyme in males and females (P < 0.0001).

For females, the serum level of liver enzymes was
higher in healthy controls than those who were undergo-
ing HD and PD (P < 0.0001). The same difference was ob-
served in the males’ group (P < 0.01).

4.2. ALT

The mean ALT level in the HD group was 14.5±5.64 IU/L,
while it was 16.07 ± 6.83 IU/L for peritoneal dialysis and
16.03 ± 7.61 IU/L for healthy controls.

The mean serum ALT level was compared in general
and based on the gender in the three groups, and a signif-
icant difference was found between the three groups for

both genders (P < 0.0001). Moreover, no significant differ-
ence was observed between the mean serum ALT level of PD
patients and healthy controls (P > 0.05).

However, there was a statistically significant difference
between the two groups of HD and healthy controls (P <
0.0001), indicating a higher ALT level in healthy controls
compared to the two-hemodialysis groups (Table 3).

5. Discussion

This study demonstrated that the mean serum
transaminase (AST and ALT) level in dialysis patients
(either hemodialysis or peritoneal dialyses) was lower
than the control group with normal renal function (Table
3). Furthermore, a meaningful difference was found con-
cerning the serum ALT level between the HD group and
the controls (14.50 ± 7.29 vs. 16.03 ± 7.30).

Several studies have reported a lower ALT and AST level
in CKD patients compared to those with normal kidney
function (9, 11, 13, 14). It has been hypothesized that there is
an association between lower serum ALT levels and the pro-
gression of renal failure due to a glomerular lesion. Fabrizi
et al. (4) reported that patients undergoing HD had lower
levels of ATL than patients with chronic kidney disease on
conservative treatment (predialysis); which indicates that
progression of impaired renal function is associated with
decreased serum levels of ALT. Cohen et al. (1976) also re-
ported a 20 - 50% decrease in the serum concentration of
liver enzymes in 10 - 90% of dialysis patients. They assumed
that serum ALT level may decrease due to an inadequacy
in vitamin B6, which is a coenzyme for ALT, uremic toxins,
or hemodilution that occurs due to water retention in CKD
patients before the HD session (5-7).

Some researchers argued that dialysis methods con-
tributes to changes in transaminases levels (8). In this
study, the mean serum levels of transaminases among the
PD group were higher than the HD group (Table 3). In the
current study, all samples were collected before dialysis.

The findings of the present study are consistent with
the study by Ramos et al. (2011), who studied 20 CAPD and
40 HD patients and concluded that the serum transami-
nases levels were lower in the CAPD group compared to
the HD group before treatment; after hemodialysis, HD pa-
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Table 3. One-way ANOVA Analysis for Comparison of Mean Hepatic Enzyme Levels in the Three Studied Groups

Hemodialysis Peritoneal Dialysis Healthy Controls P-Value

AST

Male 14.78 ± 5.45 17.44 ± 6.50 22.42 ± 7.02 < 0.0001

Female 15.79 ± 5.51 16.91 ± 5.33 21.32 ± 7.08 < 0.0001

Total 15.21 ± 5.51 17.12 ± 5.79 21.76 ± 7.16 < 0.0001

ALT

Male 14.83 ± 5.43 17.21 ± 7.00 17.38 ± 8.39 < 0.0001

Female 14.00 ± 5.43 15.11 ± 7.67 15.38 ± 6.39 0.005

Total 14.5.61 ± 5.64 16.07 ± 6.83 16.03 ± 7.61 0.0001

tients had a slightly higher level of serum transaminases
(8).

These results indicate that hemodilution may con-
tribute to the reduction of transaminases in hemodial-
ysis patients before treatment. In addition, another re-
cent study reported that hematocrit and ALT levels were
increased significantly after hemodialysis, possibly due to
loss of excessive accumulated water in HD patients after
dialysis, while the accumulation of fluid rarely occurs in
PD patients (15). In contrast, Hang et al., in a study that has
compared 90 PD patients with healthy controls, concluded
that the dialysis method had no role in decreasing the con-
centration of serum transaminases (16). In this study, de-
spite the higher ALT enzyme level in the control group, the
difference between the CAPD and the control group was
statistically insignificant.

As mentioned in the literature, the findings of the
present study proved that CAPD patients have a lower level
of water retention than HD patients; the results were al-
most similar to the healthy control group. Other stud-
ies have reported a strong association between ALT and
abdominal adiposity (17). Two studies with large sample
sizes have suggested that the cutoff value should be de-
fined by considering both gender and the body mass in-
dex (15, 18). In accordance with the previous reports that
have highlighted the importance of gender in the transam-
inases concentration (19), in this study also we considered
this factor; in total, 639 males and 477 females were inves-
tigated.

According to the findings of Mujeeb et al. (2014) and
Noha et al. (2016) (19, 20), that investigated both males
and females, transaminase levels were significantly lower
when comparing each dialysis (CAPD-HD) group with the
control group (P < 0.0001). As found by the present study,
the AST level was significantly higher in the control group
than the dialysis groups (P = 0.0001). Moreover, the mean
AST level was significantly lower in the CKD patients un-
dergoing dialysis, regardless of the dialysis type, compared

to the healthy controls for both genders (P < 0.0001). Al-
though, regardless of the gender, the ALT level was sig-
nificantly lower in the two dialysis groups compared to
the control group (P < 0.0001). Various factors may con-
tribute to this finding, including prescribed drugs, infec-
tions, mainly occult hepatitis B and C, and BMI. Further
studies are recommended to better clarify the etiology be-
hind such differences.

In the present study, the etiology of ESRD was also in-
vestigated; diabetes, hypertension, and polycystic kidney
disease were identified as the most common causes. In
peritoneal dialysis patients, hypertension, urinary tract
obstruction, and glomerulonephritis were the most fre-
quent causes in comparison to others.

The current study had limitations, including extract-
ing patients’ information from medical records, using a
threshold of 40 IU/L as the normal transaminase level, and
not excluding those with a higher value, not considering
unidentified occult hepatitis, the dialysis systems, and con-
trol of related complications such as hypertension and
high number of diabetic patients. Moreover, since patients
were discharged, post hemodialysis tests could not be per-
formed.

5.1. Conclusions

A reduction in serum aminotransferase levels in CKD
patients who were on dialysis therapy was noticed in this
study, suggesting that renal failure influences the liver en-
zymes. However, further studies are necessary to clarify
the reason for hypoaminotransferasemia in CKD patients.
Also, the serum aminotransferase levels were slightly in-
creased in the CKD patients who were on PD compared to
HD, when the samples were provided before the HD ses-
sion.

5.2. Limitations

The current study had limitations, including extract-
ing patients’ information from medical records, using a
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threshold of 40 IU/L as the normal transaminase level, and
not excluding those with a higher value, not considering
unidentified occult hepatitis, the dialysis systems, and con-
trol of related complications such as hypertension and
high number of diabetic patients. Moreover, since patients
were discharged, post hemodialysis tests could not be per-
formed.
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