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Abstract

Introduction

End stage kidney disease is associated with hemodynamic, bio-
chemical and physiological abnormalities of pancreas and reduced
renal clearance of pancreatic enzymes.

Objective

Assess the pancreatic function enzymes in patients on mainte-
nance hemodialysis in Cameroon.

Patients and methods

We conducted a hospital-based cross-sectional study from De-
cember 2017 to May 2018 at the Yaounde University Teaching Hos-
pital dialysis unit. We included all consenting adults patients who
provided a written informed consent and has been on hemodialysis
for more than three months with a native arterio-venous fistula. We
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excluded patients presenting signs and symptoms of pancreatitis
and any conditions which can increase serum pancreatic enzymes.
We collected demographic, clinical and laboratory (calcemia, phos-
phoremia, parathormone, amylasemia and lipasemia) data. Para-
metric, non-parametric and correlations tests were used to compare
variables.

Results

We included 60 (68.3% males) participants with a mean (SD)
age of 47.4 (15.8) years and duration in dialysis of 2.1 (0.6) years.
Hypertension (30%), diabetes mellitus (25%) and chronic glomer-
ulonephritis (23.3%) were the main baseline nephropathy. There
were 7 (11.7%) overweight/obese. Hypercalcemia was noticed in 2
(3.3%) patients whereas hyperphosphatemia and increased para-
thormone levels were observed in 35 (58.3%) and 28 (46.7%) pa-
tients respectively. The mean (SD) lipasemia and amylasemia was
130.6 (43.3) UI/L and 131.8 (62.5) UI/L respectively. Hyperlipase-
mia and hyperamylasemiawereobservedin59 (98.3%) and 48 (80%)
participants respectively. The lipasemia was three times above the
upperlimitsin10 (24.4%) participants. Only lipasemia was positively
and significantly correlated with amylasemia (r=0.5; p<0.001).

Conclusion

We observed that almost all patients had hyperlipasemia with
nearly a quarter having values above the cut-off point to diagnose
acute pancreatitis and eight out of ten had hyperamylasemia. There
was a positive correlation between lipasemia and amylasemia.
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Introduction

Chronic Kidney Disease (CKD)is one of the major public health
threat worldwide [1]. It evolution to End Stage Kidney Disease
(ESKD) affects various systems and organs among which the pancre-
as. In ESKD, patients are more likely to develop pancreatic diseases
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[2-4]. Chronic uremia is associated with hemodynamic, biochemical
and physiological abnormalities of pancreas as well as reduced re-
nal clearance of pancreatic enzymes [4,5]. Studies revealed that in
asymptomatic patients on maintenance hemodialysis, the mean se-
rum pancreatic enzymes levels are significantly higher compare to
controls; this increase concerns serum amylase and lipase which can
exceed the cut-off point of diagnosis value of acute pancreatitis, mak-
ing difficult his diagnosis in such patients [6-8]. Despite the diag-
nosis difficulties, there is an increase incidence of acute pancreatitis
in patients on chronic hemodialysis compare to general population;
incidence increasing with the duration in dialysis [5,9].

In sub-Saharan Africa, there is dearth of research evaluating the
pancreatic function enzymes in patients on maintenance hemodialy-
sis. Willing to fill a critical gap of knowledge regarding the subject in
our setting, we conducted the present study which aimed to assess the
pancreatic function enzymes in patients on maintenance hemodialysis
in Cameroon.

Patients and Methods
Study design and setting

We conducted a hospital-based cross-sectional study from De-
cember 2017 to May 2018 at the dialysis unit of the Yaounde Uni-
versity Teaching Hospital (YUTH). The center has a capacity of 10
hemodialysis generators and operates from Monday to Saturday for
chronic hemodialysis patients. All chronic hemodialyzed patients had
two hemodialyisis sessions of 4 hours duration each per week. The
dialysis is performed with Nipro Surdial TM-55 Plus generators (Ni-
pro Medical Devices, Osaka, Japan), synthetic polysulfone dialysis
membrane, bicarbonate and unfractionned heparin. Ethical approval
and administrative authorization were obtained from the institutional
ethical board of the faculty of medicine and biomedical sciences of
the Yaounde 1 university and the YUTH respectively.

Data collection

We included all consenting adults (>18 years old) patients who
provided a written informed consent and has been on hemodialysis
for more than three months with the use of a native arterio-venous
fistula. We excluded patients presenting the signs and symptoms of
pancreatitis and any conditions which can increase pancreatic en-
zymes such as alcohol intake and drugs use. A self-designed and
pre-tested questionnaire was used to collect demographic (age and
sex), clinical (blood pressure, weight, height, duration in dialysis,
comorbidities, baseline nephropathy) and laboratory (hemoglobin,
C reactive protein, calcemia, phosphatemia, parathormone, amylase-
mia and lipasemia) data. We collected Sml of whole blood in a dry
tube from the arterial dialysis line before the begining of the dialysis
session. The serum was used for lipase and amylase analysis. The
activity of amylase was determined by a kinetic blocked Ethylene
p-Nitrophenyl-Maltoheptaoside (E-pNPG7) method while colorimet-
ric enzymatic method was used for lipase. Others laboratory analysis
were collected from the dialysis file of patients used for their routine
follow-up. All analysis were performed in the biochemistry laborato-
ry of the YUTH.

Definitions

Overweight and/or obesity were defined by Body Mass Index
(BMI) >25kg/m2. Hypertension was diagnosed in the Presence of

Systolic (SBP) >140mmHg and/or a Diastolic Blood Pressure (DBP)
>90mmHg at the beginning of the dialysis session. Hypercalcemia
corresponds to serum calcium level >100mg/l whereas hyperphos-
phatemia was phosphate level >50mg/l. Increase Parathormone
(PTH) level was considered when above 9 times the upper limits of
the normal value (>70pg/ml). Hyperlipasemia was a serum lipase
level >59UI/L while hyperamylasemia corresponds to serum level
>80UI/L.

Statistical analysis

Data were entered and coded using EPI info version 7.0 and anal-
ysed using Statistical Package for Social Science (SPSS) version 21.0.
We used means and standard deviations for continuous variables. Fre-
quencies and proportions were computed for categorical variables.
Chi-square and/or fisher tests and Student t-test and/or Mann Whitney
tests were used to compare qualitative and quantitative variables. The
Correlation between variables was performed using the Pearson and
Spearman’s correlation tests. A p value was considered statistically
significant at <0.05.

Results

Sociodemographic, clinical and paraclinical characteris-
tics of study population

We included 60 participants among whom 41 (68.3%) men with
a Mean (SD) age of 47.4 (15.8) years. The Mean (SD) duration in
dialysis was 2.1 (0.6) years ranging from 1 to 10 years. Hyperten-
sion (30%), diabetes mellitus (25%) and chronic glomerulonephritis
(23.3%) were the main baseline nephropathy, figure 1. The main co-
morbidities observed were hypertension (76.7%), diabetes mellitus
(25%), left ventricular hypertrophy (13.3%) and smoking (8.3%),
figure 2. There was 7 (11.7%) overweight/obese and 40 (66.7%) hy-
pertensive participants with no gender difference between the mean
BMI, SBP and DBP (p>0.3), table 1. As presented in table 2, hyper-
calcemia was noticed in 2 (3.3%) patients whereas hyperphosphate-
mia and increased PTH levels were observed in 35 (58.3%) and 28
(46.7%) patients respectively. There was no gender difference in the
mean of paraclinical parameters (p>0.42).
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Figure 1: Distribution of baseline nephropathies.

Note: ADPKD: Autosomal Dominant Polycystic Kidney Disease; CGN: Chronic Glo-
merulonephritis; CTIN: Chronic Tubulointerstitial Nephritis; HIVAN: HIV Associated
Nephropathy.
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Figure 2: Distribution of comorbidities.

Note: HBV: Hepatitis B Virus; HCV: Hepatitis C Virus; HIV: Human Immunodeficien-
cy Virus; LVH: Left Ventricular Hypertrophy.

Variables Total Male Female p-Value
N (%) 60 (100) 41 (68.3) 19 (31.7)
Mean age (SD), years 474 (15.8) | 48.3(15.5) 45.4 (16.6) 0.50
Mean duration in dialysis (SD), years 2.1(0.6) 2.3(0.7) 1.5(0.4) 0.09
Mean BMI (SD), kg/m? 21.8(3.7) 21.4(2.6) 22.5(5.3) 0.30
Over weight/obese, n (%) 7(11.7)
Mean SBP (SD), mmHg (1257393) (12543_; 153.15 (35.3) 0.97
Mean DBP (SD), mmHg 87.4(27.9) | 78.8(13.2) 86 (21.9) 0.96
Hypertension, n (%) 40 (66.7)
Mean calcemia (SD), mg/l 83.1(10.5) 82.2(9.3) 85.1 (13.1) 0.42
Hypercalcemia, n (%) 2(3.3)
Mean phosphatemia (SD), mg/l 52.3(26.5) 51.6 (27.8) 54 (24.3) 0.79
Hyperphosphatemia, n (%) 35(58.3)
Mean PTH (SD), pg/ml 478.5(276) | 446.3(298) | 555.2(320.1) 0.56
Increase PTH, n (%) 28 (46.7)
Mean CRP (SD), mg/l 34.8(39.1) | 43.1(40.9) 15.2 (26.9) 0.76
Mean hemoglobin (SD), g/dl 8.9 (2.1) 9(2.2) 8.8 (1.6) 0.72

Table 1: Sociodemographic, clinical and paraclinical characteristics of study popula-
tion.

Note: BMI: Body Mass Index; CRP: C Reactive Protein; DBP: Diastolic Blood Pres-
sure; PTH: Parathormone; SBP: Systolic Blood Pressure; SD: Standard Deviation.

Variables Total Male Female p-Value
N (%) 60 (100) 41 (68.3) 19(31.7)
Mean amylasemia (SD), UI/L 131.8 (62.5) 123 (53.1) 150.6 (77.5) 0.89
Mean lipasemia (SD), UI/L 130.6 (43.3) 129 (44.8) 134 (40.9) 0.89
Hyperamylasemia, n (%) 48 (80) 33 (80.5) 15 (78.9) 0.96
Hyperlipasemia, n(%) 59 (98.3) 40 (97.6) 19 (100) 0.46

Table 2: Distribution of pancreatic function enzymes.

Note: SD: Standard deviation

Distribution and correlation of pancreatic function
enzymes tests

The Mean (SD) lipasemia was 130.6 (43.3)UI/L where as the Mean

(SD) amylasemia was 131.8 (62.5)UI/L. We observed hyperlipasemia
in 59 (98.3%) participants while hyperamylasemia was noticed in 48
(80%) of them. When considering the cut-off point of a three times
increase of lipasemia used for the diagnostic of acute pancreatitis, 10
(24.4%) participants fulfilled this criteria, table 2. We did no observed
any gender difference according to pancreatic function enzymes tests
(p>0.46).

Only lipasemia was positively and significantly correlated with
amylasemia (r=0.5 ; p<0.001). None of the tested variables was cor-
related to lipasemia, noramylasemia (p>0.05), table 3.

Variables Amylasemia p-Value Lipasemia p-Value
Age 0.03 0.802 0.12 0.332
Duration in dialysis -0.41 0.755 -0.12 0.930
BMI 0.20 0.125 0.19 0.143
Calcemia -0.01 0.945 -0.14 0.366
Phosphatemia 0.04 0.799 0.05 0.720
PTH level 0.08 0.775 0.42 0.151
CRP level -0.22 0.337 -0.36 0.103

Lipasemia 0.50 <0.001 - -
Table 3: Correlation between amylasemia, lipasemia and others variables.
Note: BMI: Body Mass Index; CRP: C Reactive Protein; PTH: Parathormone.

Discussion

This study revealed that almost all chronic hemodialyzed patients
in this Cameroon dialysis center had hyperlipasemia with nearly a
quarter having values above the cut-off point to diagnose acute pan-
creatitis. There was eight out of ten with hyperamylasemia and only
lipasemia was positively and significantly correlated with amylase-
mia.

We observed that chronic hemodialyzed Cameroon patients are
mainly young adults with male predominance and slight increase of
the mean duration in dialysis as previously reported in this setting
[10,11]. The increase duration in dialysis could be explained by the
increase number of the dialysis centers in the country. The baseline
nephropathy, comorbidities as well as biological parameter were sim-
ilar to those reported earlier in Cameroon [12,13].

This study showed an increase mean level of serum lipase and am-
ylase as reported elsewhere [14]. The increase level of this enzymes
could be related to the hemodynamic, biochemical and physiological
abnormalities as well as reduced renal clearance of these enzymes in
chronic hemodialyzed patients [4,5]. A quarter of study participants
had higher level of serum lipase above the cut-off point for the diag-
nosis of acute pancreatitis in asymptomatic patients; this makes diffi-
cult the diagnosis of acute pancreatitis using this enzyme in dialysis
patients as reported elsewhere [5-8,15]. This situation suggests that
the instrumental imaging is mandatory to diagnose acute pancreatitis
in such patients [16]. We found a positive and correlation between
serum amylase and lipase as reported earlier suggesting the reduction
of renal clearance of these enzymes in dialysis patients [6,8,14].

Strength and Limitations

The main limitations of this study are the reduce sample size and
the absence of imaging tests of the pancreas which could have given
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us information on the structure of the organ. Nevertheless, this study
is the first in Central Africa, to the very best of our knowledge, to as-
sess the pancreatic function enzymes tests in patients on maintenance
hemodialysis. These findings contribute to enrich data on the systemic
consequences of chronic uremia in our setting. The cut-off value of
serum lipase to diagnose acute pancreatitis in patients on maintenance
hemodialysis should take into account the fact that up to a quarter of
such asymptomatic patients had an increase value.

Conclusion

The present study shows that the majority of asymptomatic chron-
ic hemodialyzed patients in this Cameroon center had an increase
pancreatic function enzymes. We observed that almost all patients
had hyper lipasemia with nearly quarter having values above the cut-
off point to diagnose acute pancreatitis and eight out of ten had hy-
peramylasemia. We also noticed a positive and significant correlation
between serum lipase and amylase.
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