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Abstract

Proteinuria is defined as urinary protein excretion exceeding 150
mg/day. The onset of proteinuria exceeding the normal level is a bad
prognostic factor and a negative indicator of kidney function, either in
native kidneys or in kidney transplanted patients.

The aim of this study is not only to determine the proportion of
protein in the urine of patients with kidney transplantation but also to
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review the different methodologies available for assessing proteinuria
and albuminuria. The method by which this is done should be tempered
by practical considerations such as ease of use, patient acceptability,
efficiency and cost.

In this research work has been extensive study on the assessment of
proteinuria in the population of renal transplant using a sample of 127
(recipient patients). Were Samples collected for this work in random
urine samples were tested with Dipstick, and then they were classified
according to sensitivity to dipstick. (As Positive or negative the sensitivity
of protein).

The results of the study showed that the prevalence of post-kidney
transplant proteinuria is high in our patients, where it found that about
60 recipient patients (47.2%) were positive for proteinuria, which
necessitates further evaluation and (67) recipient patients (58.8 %) were
negative for proteinuria who do not need any further investigation. Using
chi-square, a significant relationship between diabetes mellitus and
proteinuria was found, with a correlation of (R = -0.483) P-value
(0.000).

Keywords: proteinuria, alouminuria, transplant, kidney function.
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Introduction

The Kkidneys represent the primary organs of Homeostasis in the
regulation of both volume and composition of body fluids and the
excretion of metabolic waste products in urine (1). Continual function of
the kidney is essential to good health playing active roles in urine
formation. Under normal physiological state urine is expected to be
protein free (2). The production of protein free urine is exclusively
carried out by the kidney nephrons. Nephrons are structured to perform
an important role of filtration and Reabsorption. Therefore, defective or
diseased kidney is associated with defective reabsorption mechanisms
and an indication of injured nephrons (3).

Renal transplantation is an established method of renal replacement
therapy in patients with end-stage renal failure (4). Despite the
improvement achieved in the overall patient and graft survival rates
following renal transplantation, some medical problems related to the
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grafts such as proteinuria are encountered (5). The appearance of proteins
in urine (proteinuria) is a bad prognostic factor and a negative indicator of
kidney function, either in native kidneys or in kidney transplanted
patients and if not detected and treated early it may lead to loss of the
transplanted kidney. The assessment of proteinuria is clinically and
diagnostically an important index in renal function generally and
particularly that of nephrons (6).

Persistent proteinuria is usually defined as protein excretion of 0.5
to 1.0 g/24 hours for at least three to six months (7). Persistent proteinuria
can be the first sign of kidney disease. Persistent proteinuria commonly
results from disorders associated with increased glomerular permeability
such as nephritic syndrome, glomerulonephritis (e.g., post-infectious,
membranous, membrane proliferative, lupus, IgA) and genetic defects
(Alport syndrome, mesangial sclerosis). Glomerular proteinuria is an
early sign of kidney disease and may also play a role in the progression of
glomerular damage (8, 9).

Proteinuria is associated with an increased death risk in patients
with diabetes mellitus or hypertension and even in the general population.
Many studies are indicated the dysfunction of the renal allograft and
immunosuppressive therapy are usually added to the common risk factors
such as virus infection, rejection, diabetes mellitus or drugs,
hypertension, and other forms of kidney diseases (10, 11). Proteinuria is
also associated with cardiovascular disease. Damaged blood vessels
may lead to heart failure or stroke as well as kidney failure (12).

Proteinuria is often measured using a dipstick assay. In this assay, a
reagent reacts with albumin producing a color change. Of note, the
dipstick test for proteinuria suffers from both false positive errors. False
negative tests are often seen in dilute urine (specific gravity <1.005), and
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when a protein other than albumin is present in the urine. False positives
can be seen in a concentrated urine, a basic urine (pH >8), and a urine
contaminated by gross Hematuria or by antiseptic agents (chlorhexidine
or benzalkonium chloride) (13).

Methods

All samples were tested with Dipstick. And then they were
classified according sensitivity to dipstick. (As Positive or negative the
sensitivity of protein). The first groups with a positive dipstick test for
protein, these Samples were tested for protein/creatinine ratio (p/c ratio)
by machines spectrophotometer type Screen plus. While, the second
groups with Negative dipstick test for protein, these samples were tested
for Microalbuminuria (MAU) by machines Nycocard.

Dipstick Testing

The dipstick method for detection of proteinuria relies on color
change of the indicator dye reaction primarily dependent on the amount
of albumin in the urine. A testing dipstick is usually made of paper or
cardboard and is impregnated with reagents that indicate some feature of
the liquid by changing color. A semi-quantitative test such as a dipstick
urine protein is used to screen the generally population for the presence of
protein in the random urine sample as part of a routine urinalysis (14).
The squares on the dipstick represent the following components in the
urine Figure (1):

Protein , . myfd|
Negative trace 100 300} »=2000
60 seconds g 39 ++ H— ++++-

Figure (1) Urine screening tape, protein in urine (albumin) @
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Proteinuria was measured using a dipstick assay. Reagent reacts
with albumin producing a color modify. The dipstick is scale: negative,
trace (10-20 mg/dL), 1+ (30 mg/dL), 2+ (100mg/dL), 3+ (300 mg/dL), 4+
(1000-2000 mg/dL). Of note, the dipstick test for proteinuria suffers from
both false positive errors. False negative tests are often seen in dilute
urine (specific gravity <1.005), and when a protein other than albumin is
present in the urine. False positives can be seen in a concentrated urine, a
basic urine (pH >8), and a urine contaminated by gross Hematuria or by
antiseptic agents (chlorhexidine or benzalkonium chloride).

Spectrophotometer

The urine samples which were positive by the dipstick will be
further subjected to measurement of Urinary albumin/ urinary creatinine
ratio by Spectrophotometer method. The spectrophotometer is an
instrument which measures the amount of light of a specified Wavelength
which passes through a medium. According to Beer's law, the amount of
light Absorbed by a medium is proportional to the concentration of the
absorbing material.

The Clinical Chemistry photometer Screen Plus is an
instrument that can be easily placed in any type of clinical
laboratory. It affects readings of end point, kinetic, fixed time and
differential reaction, in absorbance and concentration, storage of 199
methods with possibility of programming each method with type of
reaction, wavelength, working temperature, reading unit, normal
values, incubation time and reading intervals (16).

Nycocard
The samples which were negative by dipsticks will be considered
for more sensitive urine testing by Measuring the Microalbuminuria
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directly Nyco card machine. The Reader pen contains three pairs of Light
Emitting Diodes (LED, s) red green and blue. Reflected light from the
test sample is measured, relative to a white sample, by a light sensitive
Photodiode circuit.

Nycocard was introduced to the market in the early 1990's starting
with the non-instrumental Nycocard CRP card-test, followed shortly
thereafter by the Nycocard D-Dimer. HbAlc and U-Albumin concluded
the range of planned Nycocard tests for the Point of Care market. During
these years the Nycocard Reader was also introduced, satisfying
requirements for the automatic reading of Nycocard tests (17, 18)

Specimens

Samples random urine to reveal the main causes of post-transplant
proteinuria. Informed consent and ethical approval references for all
samples were obtained through National kidney transplantation Tripoli
Central Hospital (NKTTC, 127/KT). This study was similar with various
previous studies include 127 recipient patients from period August 2018
and October 2021.

Sample preparation of dipstick technique

The procedure must be followed exactly to achieve reliable results,
Dip the strip into the urine up to the test area for no more than two
second. Draw the edge of the strip along the brim of the vessel to remove
excess urine; at this time, didn’t make the test areas touched to the brim
of the vessel. After the proper time compared the test results carefully
with the color chart on the vial label under good light. While comparing,
keep the strip horizontally to prevent possible mixing of chemicals when
excessive urine is present.
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Sample preparation of protein

Iml of working reagent were added into three Cuvette- Blank,
Standard, and Sample. 20 pl demineralised water was added into Cuvette
Blank, 20 ul standards was also added into Cuvette standard. Finally, add
20 ul specimens (urine) into Cuvette sample. Mix well. Let stand at least
for 10 minutes at room temperature. Read absorbance at 600 nm (578-
612) against reagent blank.

Sample preparation of creatinine

1ml working reagent (Mix proportionally 1:1 the reagent R1 and
R2) was added into three Cuvette- Blank, Standard, and Sample. 100 pl
standards was added into Cuvette standard, Then 100 pl of specimen
(urine diluted 1/10) was added into Cuvette Sample. Mix well. Let stand
at least for 30 sec. Read absorbance at 492 nm (490-510) against reagent
blank.

Sample preparation of Microalbuminuria

50ul of urine sample or C/Control to test tube was added with R1
(Dilution liquid), Mixed well, and then 50 pul diluted urine was added to a
TD (Test Device). Allowed the diluted sample to soak completely into the
membrane (approximately 50 sec). Additionally, 50ul of R2/Conjugated
to test device, allowed the conjugate to soak completely into the
membrane (approximately 50 sec). Immediately 50ul of R3/ washing
solution was added to test device. Allowed the washing solution to soak
completely into the membrane (approximately 50 sec).The result within 5
minutes using the Nycocard system.
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Statistical Analysis

The laboratory results were confronted with the results of the
proteinuria by using correlation coefficient (chi-square correlation). SPSS
statistical software was used to calculate chi-square correlation, P value
considered statistically significant if < 0.05 level.

Results

Gender distribution

The records included in the study 127 patient's renal transplants
were performed between August 2018 and October 2021. There were 82
patient's male (64.6 %), and 45 patients female (35.4%). See Figure (2).

Male
64.6%(n=52)

Figure (2) : Gender distribution

Patients age groups

The studied sample was divided to eight groups according to age of
patients. See Figure (3) which is: Group one (7-14 years) contains 2.4%
of the total sample. Group two (15-22 years) contains 8.7% of the total
sample. Group three (23-30 years) contains 19.7% of the total sample.
Group four (31-38 years) contains 23.6% of the total sample. Group five
(39-46 years) contains 17.3% of the total sample. Group six (47-54 years)
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contains 13.4% of the total sample. Group seven (55-62 years) contains
12.6% of the total sample. Group eight (63-70 years) contains 2.4% of the
total sample. It was found that 23.6% of patients with proteinuria are aged
between 31 years to 38 years.

63-70 7-14 15-22

_2 -
47-54 3-30

Figure (3): Patients age groups
According to risk factors of the study is divided to several factors:

Diabetes Mellitus (DM)

Diabetes mellitus disease is considered as an important cause of
renal failure was diagnosed in 27 patients. All are negative with dipstick
(i.e. no Macroalbuminuria) .Positive Microalbuminuria (High) proteinuria
were diagnosed in 19 patients (14.9%) while low proteinuria was
diagnosed in 8 patients (6.2%) in our center. See Figure (4) . In our study,
we found a significant correlation between heavy proteinuria and
prevalence of diabetes mellitus (P-value= 0.000), which means the first
hypothesis is true.
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N low 20

B High 20

High 20:+ve for Microalbuminuria >20mg/|
Low 20:-ve for Microalbuminuria <20mg/|

Figure (4) show correlation between diabetes and Microalbuminuria

Hypertension (Macroalbuminuria)

Hypertension is a major cause of renal failure was diagnosed in 35
patients. Positive Macroalbuminuria (High) proteinuria was diagnosed in
8 patients (6.2%). while low Macroalbuminuria was diagnosed in 27
patients (21.2%) in our center See Figure (5) . which means the result was
not the same with the second hypothesis.
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Low 0.21:-ve for Macroalbuminuria < 0.21mg/dlI

Figure (5) show correlation between blood pressure and Macroalbuminuria

Microalbuminuria

Hypertension is a major cause of renal failure was diagnosed in 35
patients. Positive Microalbuminuria (High) proteinuria were diagnosed in
10 patients (7.8%), while low proteinuria was diagnosed in 17 patients
(13.3%) in our center. See Figure (6). Which means the result was not the
same with the second hypothesis.
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o Low 20

= High 20

High 20:+ve for Microalbuminuria >20mg/I
Low 20:-ve for Microalbuminuria <20mg/|
Figure (6) show correlation between blood pressure and Microalbuminuria
Viral hepatitis C (Microalbuminuria)

Viral hepatitis C is another cause of renal failure was diagnosed in
11 patients. Positive Microalbuminuria (High) proteinuria was diagnosed
in 8 patients (6.2%) in our center See Figure (7). which means the result
was not the same with the third hypothesis.

Vieures C and MAU

70
60

50

40 ®High 20
Olow 20

30

20

10

+

High 20:+ve for Microalbuminuria >20mg/I
Low 20:-ve for Microalbuminuria <20mg/|
Figure (7): show correlation between Virus C and Microalbuminuria
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Macroalbuminuria

Viral hepatitis C is another cause of renal failure was diagnosed in
11 patients. Positive Macroalbuminuria (High) was diagnosed in 3
patients 2.3% In our center. See Figure (8). Which means the result was
not the same with the third hypothesis.

Hlow021
H High0.21

High 0.21:+ve for Macroalbuminuria > 0.21mg/dI
Low 0.21:-ve for Macroalbuminuria < 0.21mg/dI

Figure (8) show correlation between Virus C and Macroalbuminuria

Hyperlipidemia

Hyperlipidemia was found in 19 patients which is 14.9% of
patient’s abnormal lipid profile and 96 patients 75.6% had normal after
kidney transplantation the patient See Figure (9). Which means the result
was not the same with the second hypothesis.
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Hyperipidemia
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Figure (9) Hyperlipidemia

Anemia

Anemia was found in 68 patients which is 53% of patients
presented with anemic, 55 patients 43.3% had normal and 4 patients 3.1%
had high normal. Of our study generally is a complication of kidney
disease and not a cause of proteinuria but anemia is highly associated
with kidney transplantation See Figure (10).

HB
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Figure (10) Anemia
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Discussion

The study of the prevalence and risk factors of proteinuria in the
renal transplant population in Libyan is a very important step in the
follow up of this type of patients in order to keep a stable kidney
function. And to evaluate the magnitude of the degree of proteinuria and
guide the anticipation of these risk factors to prevent or at least to reduce
the consequences of its complication on the transplanted graft or even the
patient life as a whole (19).

This study is similar to many other previous studies; it was done on
one hundred and twenty-seven patients (82 males, 45 females) from the
period August 2018 to October 2021. it has been discovered that 60
patients (47.2%) were positive for proteinuria who necessitate further
evaluation, and 67 patients (52.7%) were negative for proteinuria who do
not need any further investigation.

From the 47.2% patients who are positive for proteinuria, 33
patients (25.9%) were positive for Microalbuminuria (Microalbuminuria
is defined as a range from 30-300 mg/day). And 27 patients (21.2%) were
positive for Macroalbuminuria. (Macroalbuminuria is defined as above
300 mg/day). Diabetes mellitus was found in 27 patients (21.2%) from
these patient 18 patients (14.2%) was positive for Microalbuminuria.

The development of post-transplant diabetes mellitus has an
adverse effect upon patient survival and correlates with increased
cardiovascular mortality, which is the most prevalent cause of poor long-
term survival with PTDM. Medications like prednisone and cyclosporine
are known causes of PTD Recurrence of diabetic nephropathy
(glomerular pathology) may contribute to presence of proteinuria (20).
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Hypertension was found in 35 patients (27.5%) out of these 127
patients of these 10 patients (7.8 %) were positive for Microalbuminuria
and 8 patients (6.2%) were positive for Macroalbuminuria.

In situations where the blood pressure is chronically elevated, the
delicate filtering structures of the kidneys are exposed to abnormally high
pressures, which they are not designed to handle. One result of this
increased pressure is a gradual deterioration of the vessel structures that
form the actual filter. This deterioration is much like making the holes
larger. As the size of the holes increases, progressively larger substances
are able to pass through this initial barrier into the kidney, where they
eventually become part of the urine (21).

Hepatitis C virus was found in 11 recipient patients (8.6%) from
these 8 recipient patients (6.2%) were positive for Microalbuminuria and
3 patients were Positive for Macroalbuminuria (2.3%). and Hepatitis B
virus was found in 3 recipient patients out of 127 recipient patients
(2.3%).

Hepatitis C infection has been linked to distinct histological
patterns of immune complex glomerulonephritis. The association with
mesangial proliferative glomerulonephritis, de novo or recurrent (with or
without cryoglobulinemia), has now been extensively documented in
recipients of kidney transplants and well-known cause of proteinuria.
These results are similar with many other previous studies (22).

The present study has not included the effect of the
immunosuppressive drugs such as cyclosporine or prednisolone or MMF
as they applied to all patients thus it has not constituted a variable.
Rejection also might be a cause of proteinuria in some patients but we
excluded patients with abnormal renal profile (high serum urea or high
serum creatinine) that might be contributed to acute or chronic rejection.
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Hyperlipidemia was found in 19 patients (14.9%), After kidney
transplantation the patient lifestyle starts to change as might become less
motivated for exercise prefer low profile activity and might be more
liberal in food as may eat more freely fat-containing food. furthermore,
certain drugs being taken post-transplantation including Prednisone may
increase the cholesterol level by stimulating hepatic production of
lipoproteins. Several studies have shown a positive correlation between
serum cholesterol level and daily prednisone dose steroid with draw
alphas been associated with 17% reduction into total cholesterol level
(23).

Cyclosporine was found to cause an increase in serum cholesterol
that was independent of its known suppression of glomerular filtration.
There are two possible mechanisms that may account for cyclosporine
induced hypercholesterolemia. Cyclosporine lipophilic endecapeptide that
Is transported in the blood in association with lipoproteins may enter cells
via the LDL receptor; hypercholesterolemia might occur because of an
abnormal interaction between LDL and the LDL receptor secondary to
the presence of cyclosporine in the LDL particle. Cyclosporine may also
inhibit hepatic 26 hydroxylase, an important enzyme in bile acid
synthesis and reduce the excretion of free cholesterol in bile, resulting in
systemic hypercholesterolemia (23, 24).

In this study, 68 out of 127 patients (53%) were anemic. Anemia
generally is a complication of kidney disease and not a cause of
proteinuria, however, anemia is highly associated with kidney
transplantation and mainly due to drugs used or associated with
recurrence  of the primary disease Dbefore transplant like
glomerulonephritis the cause of lowered hemoglobin in the stable long-
term kidney transplant patient may be due to many things (25). Some
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causes may be related to the kidney itself or medications given to prevent
rejection. Following kidney transplantation, in the vast majority of
patients, there is correction of previous anemia from the new kidney
making normal amounts of erythropoietin (EPO), and the bone marrow
responds appropriately In certain cases, the transplanted kidney may
produce insufficient quantities of EPO for several reasons. First, the
kidney could be from an older donor of smaller stature and may not have
produced normal amounts of EPO in the donor. Second, there could be
kidney tissue damage during the time the kidney was prepared for
transplantation and was stored in a cold state (25, 26).

Important in the immunosuppressive treatment plan of all kidney
transplant patients is the drug treatment plan designed to prevent
rejection. At least two types of drugs can affect the kidney or bone
marrow so the patient might become anemic after a long period of normal
kidney transplant function. The first class of such drugs is called
calcineurin inhibitors (cyclosporine). These drugs, while preventing
rejection of the kidney, actually have some degree of toxic effect upon the
kidney. Taken over many years, they may alter function of the
transplanted kidney and actually contribute to CKD, leading to
diminished production of EPO and anemia. Another class of drugs that
prevent rejection is the ant metabolite group (MMF: CellCept). These
drugs have a well-known effect on the marrow and can cause anemia
(27).

We acknowledge that a limitation of this study is the limited
number of samples and absence of protocol graft collecting samples for
center policy; however, this limitation diminishes its significance when
we consider that proteinuria presence and its impact were shown by some
authors to improve graft outcome (28).
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Another limitation is the lack of qualitative differentiation of
urinary protein, considering that glomerular proteinuria could have a
different impact on graft outcome, as underlined in previous studies (29).

Conclusion

Persistent of proteinuria was associated with loss of kidney
function; the magnitude of persistent proteinuria directly correlates to the
rate of loss of kidney function. Proteinuria is strong and independent
predictor of increased risk for cardiovascular morbidity and mortality,
especially in certain high-risk groups such as diabetics, hypertensive, the
elderly, and those post kidney transplantation.

This paper was concluded the prevalence of post transplant
proteinuria, high levels in patients at percentage 47.2%. Major factors
contribute to proteinuria were hypertension (27.5%) followed by diabetes
mellitus (21.2%) either before the kidney transplantation or diabetes
mellitus developed after the transplantation followed by Hyperlipidemia
(14.9%). liver viral infection (11.2%). Early detection and management of
these predisposing factors to proteinuria promptly will improve the graft
and patient survival.
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