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ABSTRACT
Kidney transplantation is the most common solid organ transplant and the most effective 
treatment for end-stage kidney failure.
Methodology: Twenty-seven kidney transplant patients and sixteen healthy individuals 
were evaluated using flow cytometry to count T,B,NK cells at the Basrah Centre for Kidney 
Disease and Transplantation.
Results: Patients show higher mean CD3+/CD8+ cells count & lower mean CD4+/CD8+ 
cells count compared to control causing low CD4+/CD8+ratio, the difference is significant. 
Further, patients have lower B cell and NK counts. These changes are partly attributed 
to the effect of immunosuppression therapy received by Kidney transplant patients. In 
addition to the possible effect of alternation in cytokine synthesis profile.
Conclusion: Due to changes in cytokine generation, immunosuppressors decreased T cell 
activation and prevented the proliferation of activated B, T, and NK cells.
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INTRODUCTION
For chosen patients with end-stage renal illness, kidney 
transplantation is the primary therapy option. When compared 
to dialysis patients, successful transplant patients had lower 
morbidity and mortality rates and a higher quality of life1. Early 
understanding of kidney disease and understanding that life in 
patients with ESRD can be prolonged established the kidney as 
a pilot organ in developing transplantation.2 Iraq was one of the 
first Middle Eastern countries to begin kidney transplantation3. 
Kidney transplantation is the ultimate treatment for patients 
with end-stage renal disease compared to dialysis, with lower 

costs, a better quality of life, and a much higher survival rate4.
T cell subtypes in peripheral blood (CD3 +, CD4 +, CD8 +, 

and CD4 + / CD8 +) are clinical indicators of cellular defense 
function. CD4 + / CD8 + 1 T cell counts are normal in healthy 
adults, however altering this number increases morbidity and 
death 5. The CD4 + / CD8 + T cell count was used to determine 
a person's ability to defend themselves. In general, the CD4 + 
/ CD8 + ratio in healthy adults is more than one6.

Identifying allogeneic non-self cells activates receptor T 
cells, which can alter cytotoxicity in transfected cells or other 
immune system cells, including B cells and macrophages. 
Dendritic cells can also serve as antigen-supplying cells, and 
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their activation can have several effects on the immune system, 
such as activating natural killer cells. In many cell types, the 
phenotype of natural killer cell entrance in human kidney 
transplant rejection has been verified 7.

Different subsets of natural killer cells become activated 
during different types of rejections. The complement system 

and the coagulation cascade are activated during kidney 
transplantation to express distinct immune responses. These 
essential components of natural defense (innate immunity) are 
intertwined. The complement system is a key mediator of the 
immune response, and as such, it impacts other endogenous 
systems. There are three ways to initiate the complement 
cascade 8.

Fig 1: Lymphocyte subsets dot blots (control) 
A- Lymphocyte subset population B- gate determination. C- CD4+T cell quadrant determination. D- CD8+T cell quadrant determination. E-CD3-CD19+(B 

cell) quadrant.  F-CD3-CD16+(NK cell) quadrant determination

Fig 2: Lymphocyte subsets dot blots (KT patient)
A- Lymphocyte subset population B- gate determination.,C- CD4+T cell quadrant determination., D- CD8+T cell quadrant determination, E-CD3-

CD19+(B cell) quadrant, F-CD3-CD16+(NK cell) quadrant determination
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The complement system can cause graft inflammation 
as well as B and T cell responses to donor antigens showing 
complement inhibitory medications' function in reducing anti-
allograft defense responses, as well as their prospective utility 
in kidney transplantation as a supplement to existing anti-
rejection therapies. We recently found that kidney transplant 
recipients with a total NK cell count greater than 1.5 years 
post-transplant had a higher total NK cell count than those 
with a count less than 1.5 years 9.

Early post-transplant infections, infections during 

peak immunosuppression, and late-onset infections are 
the three types of infections that can occur after a kidney 
transplant 10. Many factors influence infection time, including 
receptor-specific and determinant factors including prior or 
uninfected infection, antimicrobial prophylaxis use, and net 
immunosuppressive condition11.

Glucocorticoids (mainly oral prednisone), azathioprine, 
and mycophenolate mofetil (MMF, cyclosporine) are the most 
common immunosuppressants encountered in combination 
therapy12.

Immunosuppressants with different mechanisms of action 
are used in traditional maintenance regimens. This technique 
lowers the rates of morbidity and mortality associated with 
each drug class while improving overall efficacy. Treatments 
may differ depending on the patient, transfer center, and 
geographic area13.

Aims of theSstudy
The research subjects The goal of the study was to calculate 
absolute values of lymphocyte subpopulations CD3+, 
CD3+CD4+, CD3+CD8+ T cells, CD19+ B cells, CD3-CD16+ 
natural killer cells, and the CD4+: CD8+ index based on a few 
studies in Iraq, particularly Basrah, that showed high light 
cellular immune derangement in these patients.

MATERIAL AND METHODS

Table 1: Demographic characters for study groups

Variables KT (n=27) Healthy control 
(n=16)

Gender
Male
Female

24( 88.88%)
3( 11.111%)

11(68.75%)
5(31.25%)

Age 2( 7.407% ) 1(3.22%)

>20 15(55.55%) 11(35.48%)

20-39 10(37.037% ) 4(12.903%)

40+

Blood Urea 31.75556
± 13.684

24
± 7.509

Serum 
creatinine

1.3911
± 0.758

0.45
± 0.216

Table: 2 Kidney transplant patients and control means

Studied groupParameters KT N=27 Mean Control N=16 Mean p-value

Total lymphocyte count    1.270 ± 0.6837   1.848 ± 0.564                          0.002

CD3+ absolute count 0.7903 ± 0.4958  1.1058 ± 0.44828  0.037

CD4+ absolute count 0.2691 ± 0.2188              0.572 ± 0.23114                    0.000

CD8+ absolute count 0.5015 ± 0.3241  0.4744 ± 0.2045  0.585

CD4+/CD8+ ratio 0.535 ± 0.3128  1.22 ± 0.225  0.000

CD19+ absolute 
count(B-cell)

  0.2092 ± 0.2347                     0.2515 ± 0.1234                   0.0631

From January 2019 to January 2021, 16 healthy persons (11 men 
and 5 women) and 27 kidney transplant patients (aged 15–55 
years) participated in the study ( 3 women, 24 men). Based on 
written informed consent, participants were recruited from 
the Basra Center for Kidney Diseases and Transplantation, 
Al-Sader Teaching Hospital. They provided information 
such as age, gender, origin, Diagnosis, Date of Renal Failure, 
Dialysis Duration, Treatments, Family history, Date of Kidney 
Transplantation, Relationship to Donor, and other pertinent 
information. -Chronic Diseases, Urea in the Blood, and 
Creatinine in the Serum.

They filled out a questionnaire that asked for information. 
Peripheral blood samples were collected in vacutainer tubes 
containing the anticoagulant ethylene diamine tetra acetic 
acid (EDTA). The samples were immediately transferred to 
Bayan Investment laboratory and processed according to the 
flourecent markers manufacturer's protocol and flow cytometry 
with three lasers and eight filters using BD FACSuite TM 
software V 1.2.15657. An automated hematology analyzer 

was used to calculate the absolute and differential blood cell 
count for all samples (Beckman soulter Cytomics FC 500, 
Florida, USA).

Flow Cytometry
The lymphocyte subsets in lysed peripheral whole blood were 
identified using the BD FACS TM Lysis Solution. Blood was 
administered in the amount of ten ounces. The samples were 
made following the manufacturer's instructions. Monoclonal 
antibodies against T, B, and NK cells were used to describe 
lymphocyte subpopulations: T cells (CD45+, CD3+); T cells 
(CD45+, CD3+, CD4+); T cells (CD45+, CD3+, CD8+); T cells 
(CD45+, CD3+, CD4+); T cells (CD45+, CD3+, CD8+); T cells 
(CD45+, CD3+, CD8+ CD45+, CD19+ B cells CD45+, CD16+, 
CD3-NK cells BD FACSuite TM software V 1.2.15657 was 
used to analyze the data. The percentages acquired using a dual 
platform were used to compute absolute counts of lymphocyte 
subpopulations: Absolute count (cells per liter) = lymphocyte 
count (number of cells per liter of blood) x fraction of cell 
subpopulation of interest times 100.
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Statistical Analysis
SPSS software statistics tool (SPSS for Windows ver.26.00) 
2020 was used to analyze the data using the Chi square test 
and ANOVA test. For comparison of differences in outcomes 
across groups, a significant difference under probability P 0.05 
was employed.

RESULTS 
Our results show male 24(88.88%) in KT patients more than 
women 3(11.11%), and these patients from the middle age group 
20-39 y.KT patients show higher serum creatinine 1.3911 and 
blood urea 31.7555 than control 0.45 and 24 respectively as 
shown in Table (1). 

Total lymphocyte CD3+T cells, CD3+CD4+T cells,CD19+ 
B cells and NK cells are significantly lower in patients 
compared to control, while CD3+CD8+ T cells are slightly 
higher in patients but the difference is not significant as shown 
in Table (2).

DISCUSSION
The majority of kidney transplant recipients are given a 
cocktail of calcineurin inhibitors (tacrolimus), azathioprine, 
mycophenolic acid, and prednisone (two or more) (14). Clinical 
indicators of cell defense function include CD3 +, CD4 +, CD8 
+, and CD4 + / CD8 + T cell subtypes in peripheral blood. CD4 
+ / CD8 + 1 T cell counts are normal in healthy adults, however 
altering this number increases morbidity and death5. According 
to our findings, CD3 + T cell deficit implies a low defense 
function of the human body, and CD3 + T cell proliferation 
was dramatically reduced in KT patients.

In the initial years after a kidney transplant, CD4 + 
depletion is common. The only clinical factor linked to long-
term CD4 + lymphopenia was pre-transplant dialysis. Accept 
our KT findings. In controls from kidney transplant patients, 
we found a substantial number of CD4 + T cells. Some 
kidney disorders, such as lupus nephritis, have been linked 
to lower CD4 + T cell and CD4 + / CD8 + T cell numbers in 
the peripheral blood than healthy people15. T lymphocytes are 
the most important cell in cellular defense and are involved in 
practically all of the body's unique defense responses 16. In the 
KT group, CD3 + CD4 + levels were lower than in the control 
group, resulting in a lower CD4 + / CD8 + ratio.

Reduced CD4 + / CD8 + T cell ratios in KT due to fewer 
helper T cells and more cytotoxic T cells in CD4 + / CD8 + 
T cell ratios indicate that immunological function is being 
assessed, and this rate balances various functions 17. CD8 + T 
cells are important in generatinG cytokines that protect against 
infection, provide antitumor resistance, and decrease immune 
system function18. B-cell lymphopenia has been confirmed 
in patients with KT in other research. These investigations19 
and20support our findings that CD3-CD19 + levels are 
lower than in the control group. As a result of alterations in 
cytokine generation, several poor suppressors suppressed T 
cell activation and hindered the proliferation of activated B, 
T, and NK cells21.

Our findings revealed that in patients with KT, there was 
a significant reduction in NK22 The number of NK cells in 
the blood is thought to be a predictor of kidney transplant 
problems23. Immunosuppressants are linked to a lower NK cell 
count24. In short, additional research is needed, as well as a 
high number of kidney transplant recipients in Basra and Iraq.
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