JPSIM Journal of Pakistan Society of Internal Medicine

Study of Platelet to Lymphocyte Ratio as a Predictor Inflammatory Marker

for Diabetic Nephropathy in Patients with Type 2 Diabetes Mellitus
Heba Tul Noor, Nasir Farooq Butt, Hina Latif, Rabia Rathore, Anam Fatima Bangash, Adil Iqbal
King Edward Medical University/Mayo Hospital Lahore

Original Article

Abstract

Objective: To compare ratio of platelet to lymphocyte (PLR) in diabetic patients with nephropathy to those diabetics
without nephropathy.

Methods: It was an observational study carried out in the medical department from June 2022 to May 2023. A total of 246
patients of type 2 diabetes mellitus hospitalized in all medical wards were included. Based on urinary albumin excretion,
two groups of patients were formed: diabetics without nephropathy (Group A) and diabetics with nephropathy (Group B).
Ratio of Platelet to lymphocyte was calculated by dividing platelet count with lymphocyte count and ratio of neutrophil to
lymphocyte (NLR) was calculated by dividing neutrophil to lymphocyte count. PLR and NLR were compared amongst
both groups.

Results: There were 246 subjects (111 females, 134 males). 131 subjects did not have nephropathy, 115 patients had
nephropathy. Comparison of hematological parameters showed that NLR of patients with type 2 DM with nephropathy
was 2.59 + 0.51 and without nephropathy group was 1.70 & 0.44. The PLR of diabetic nephropathy group was 251 + 62.4
and that without nephropathy was 213 + 59.6. Statistical significance (p <0.05) was seen in the NLR and PLR values of the
two groups when compared using the student t-test.

Conclusion: Increased ratio of platelet-to-lymphocyte significantly correlates with diabetic nephropathy, and may serve
as a predictor inflammatory marker for diabetic nephropathy.
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Introduction

Diabetes Mellitus, whose incidence rates are rising,
poses a severe danger to global health.' Elevated blood
sugar levels are the hallmark of this chronic metabolic
disorder, caused by either increased cellular resistance to
insulin or decreased insulin secretion, or both.” Because
diabetes raises blood glucose levels over time, it can
cause a variety of problems that fall under the categories
of microvascular and macrovascular illnesses. Neuro-
pathy, nephropathy, and retinopathy are examples of
microvascular consequences.’ Accelerated cardiovas-
cular diseases, myocardial infarction and cerebrovascular
disease resulting in strokes are the main macrovascular
consequences.
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A steady decrease in renal function and chronic albumin-
uria are the hallmarks of diabetic nephropathy (DN).*
DN is estimated to affect 20% to 50% of diabetics, and
in many populations, it becomes a leading cause of end
stage kidney disease. While renal involvement can be
caused by both type of diabetes, type 2 diabetes is far
more common in ESRD patients than type 1 diabetes.
The clinical symptom of DN is an increase in urine
albumin excretion, which progresses from micro albumin-
uria to macro albuminuria and ultimately ESRD.*

Due to a number of its inherent shortcomings, albumin-
uria, the biomarker used for the current diagnosis of DN,
is not a very reliable indicator of the disease.’ One possi-
ble pathophysiology thought to be in charge of the emer-
gence of diabetic complications is chronic inflamma-
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tion.”* According to research by Rudiger et al., there is
a connection between systemic inflammation and vas-
cular disease, and patients with diabetes who have chro-
nic inflammation are more likely to experience micro
and macroangiopathic problems.” Numerous inflamma-
tory cytokines, like tumor necrosis factor a, interleukin-
1,6and 8 participate in the pathophysiology of diabetic
nephropathy." The expense and measurement challenges
of these inflammatory indicators limit their application
in routine clinical practice. So there remains a need for
early predictors of diabetic nephropathy which is readily
available, cost effective and reliable. "

The ratios of neutrophil-to-lymphocyte (NLR) and plate-
let-to-lymphocyte (PLR) have been proposed as possible
biomarkers of systemic inflammation that can be easily
incorporated into clinical practice and can be obtained
from regular blood exams. It has been shown that in
populations with cancer and cardiovascular disease,
the PLR and NLR ratios can predict mortality. Although
the precise process by which elevated PLR and NLR
leads to increased mortality is yet unknown, inflamma-
tion most certainly plays a significant part. It has also
recently been shown that PLR and NLR have predictive
potential for issues related to diabetes.”’ Notably, stan-
dard blood counts can be used to compute the neutrophil-
to-lymphocyte ratio (NLR), a cheap and easily detectable
laboratory measure.

It has been suggested that the platelet-to-lymphocyte
ratio (PLR) is a measure of inflammation and endothelial
dysfunction.”™" In order to ascertain whether PLR may
be utilized as a prognostic marker and predictor for DN,
as well as to assess its connection with DN, this study
was conducted. This will further aid in reducing the
emergence of problems in patients with uncontrolled
diabetes, perhaps leading to improved patient manage-
ment and a better understanding of the function of infla-
mmation in diabetic nephropathy. Our research was
conducted to determine and compare ratio of platelet
to lymphocyte in diabetic patients with nephropathy
to those diabetics without nephropathy.

Methods

It was an observational study conducted in the depart-
ment of medicine from June 2022 to May 2023. Type 2
diabetics who were hospitalized in the medical wards
were included. A total of 246 patients were taken by
using non probability convenient sampling technique.
Ethical approval was granted by King Edward Medical
University’s Institutional Review Board (IRB).

Patients aged between 18 to 75 years, of either gender,
who had type 2 diabetes mellitus were included. Patients
with other chronic ailments like severe liver disease and
cancers were excluded. Similarly patients suffering
from hematological disorders like immune thrombo-
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cytopenic purpura, leukemia, lymphoma leading to
abnormalities in leukocyte and platelet production
were also not included. Patients on drugs causing throm-
bocytopenia like NSAIDS, furosemide, penicillin,
sulfonamide, linezolid were also not taken.

According to clinical definitions, individuals with type
2 Diabetes mellitus are those who are previously diag-
nosed based on history or previous records showing
more than 126 mg/dl fasting blood sugar or more than
200 mg/dl for random blood sugar or HbA 1¢ more than
6.4%. Normal platelet count is taken as a count between
150,000-450,000 per microliter, normal lymphocyte
count 800-5000 per microliter, and normal range for
platelets to lymphocyte ratio is 30-562.5. The urine
albumin-to-creatinine ratio exceeding 30 mg/g is con-
sidered indicative of diabetic nephropathy.

Based on the urinary albumin-to-creatinine ratio, two
groups were made; diabetes without nephropathy (Group
A) and with nephropathy (Group B). Ratio of platelet to
lymphocyte was computed by dividing platelet count
with lymphocyte count and ratio of neutrophil tolym-
phocyte was calculated by diving neutrophil to lympho-
cyte count. PLR and NLR were compared amongst both
groups. Record of all patients with diabetic nephropathy
were entered from hospital records according to opera-
tional definition. Patients identity was kept confidential.
All patients demographic information such as name,
age and gender were noted from hospital records. Ratios
of urinary albumin to creatinine(UACR), neutrophil to
lymphocyte, platelet to lymphocyte ratio, serum creati-
nine and eGFR were recorded for all patients. Patients
were categorized into two groups depending on UACR,;
Group A termed as diabetics without nephropathy were
those with UACR<30 mg/g while Group B was desig-
nated as diabetics with nephropathy with a UACR>30
mg/g. PLR, NLR, serum creatinine, é€GFR was compared
amongst the groups. A pre-designed proforma was used
to collect all information.

SPSS version 26 was used for data entry and analysis.
Quantitative variables like age, PLR, NLR, serum crea-
tinine and eGFR ratio was presented as mean and stan-
dard deviation. Frequencies and percentages were used
to represent the qualitative factors, such as gender and
the presence or absence of disease. To compare the two
groups, student t-test was employed. Pearson's test
was used to assess correlations. A receiver operating
characteristic (ROC) curve was employed to forecast
diabetic patients' nephropathy. Statistical significance
was defined as a p-value of less than 0.05.

Results

In this study, 246 patients with type 2 diabetes were
enrolled. These patients were classified into two groups,
whether they did not have diabetic nephropathy (n=131)
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or if they had diabetic nephropathy (n=115). Presence
and absence of nephropathy was designated by presence
or absence of albuminuria.

Mean age of patients was 52.23+8.42 years for group
A and 59.63%11.54 years for group B. 134 were male
and 111 females (Table 1).

Table 2 shows comparison of hematological parameters

Table 1: Study groups characteristics

GroupA  Group B
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PLR values of the two groups, statistical significance
was revealed in the results. (p<0.05) (Table 2).

Pearson test was applied and it found significant corre-
lation between NLR, PLR, creatinine and eGFR. Itis
evident that NLR and serum creatinine have a positive
correlation, while NLR and eGFR have a negative corre-
lation. Likewise, a negative association was discovered
between PLR and eGFR and a positive link between
PLR and serum creatinine. (Table 3)

Prediction of diabetic kidney disease by using receiver

T Total operating characteristic had an area undq curve 0f0.804.
0.0 Value of 116.6 for PLR had 77.8 % sensitivity and 87.4%
nephron-  nephro- value  gpecificity for prediction of diabetic kidney disease,
pathy pathy which is sufficiently accurate. (Figure 1)
Age 52.23+8.42  59.63+ 0.002
(mean+SD) 11.54 Table 3: Pearson's correlation analysis of NLR
Male 7 63 134 0.08 and PLR in diabetic nephropathy
(64.4%) Variable NLR PLR
Female 59 52 (451 111%) 0.06 ~ NLR - 2
: PLR 0.53 -
Table 2: Hematological Parameters in DM without Creatinine 0.45 0.58
Nephropathy and DM with Nephropathy eGFR -0.65 -0.43
Group A Group B
(DM without (DM with 2
Parameters nephropathy) nephropathy) value
Mean and std.  Mean and
dev. std. dev. S ]
WBC 7.48 £1.71 8.3+1.52 0.003
Absolute 4328 £ 1221 5241 £1385 0.001 - 2 A
Do ophil % AUC: 0.804
count B oy
Absolute 2543 £ 654 2016438 0.002 °
lymphocyte
count N
NLR 1.70 £0.44 2.59 £0.51 0.013
Platelet 213 +59.6 2514624  0.001 s |r
PLR 91.6 £21.5 129.5 +£37.8 0.001 . ' ! ! ' '
— 0.0 0.2 0.4 0.6 0.8 10
Creatinine ~ 0.88 + (.52 243 £0.76  0.001 1 - Specificity
e GFR 107.3 +8.3 632 £11.7 0.012

WBC, white blood count; NLR, neutrophil-to-lymphocyte
ratio; PLR, platelet-to-lymphocyte ratio; eGFR, estimated
glomerular filtration rate

in Group A and Group B. It is observed that NLR of
patients with type 2 DM with nephropathy was 2.59 +
0.51 and that of the patients without nephropathy was
1.70£0.44. The PLR of patients with nephropathy was
251 £ 62.4 and those without nephropathy was 213 +
59.6. When the t-test was used to compare the NLR and

Figurel: ROC curve analysis of PLR for prediction of
diabetic kidney disease.

Discussion

Diabetic nephropathy is a common microvascular
complication of diabetes. Our present study demon-
strated that PLR was significantly higher in patients
having type 2 diabetes who suffered from nephropathy
as compared to subjects without evidence of diabetic
kidney disease. Over the past few decades, studies on
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the ratios of neutrophils to lymphocytes and platelets
to lymphocytes have drawn more attention.

Diabetic complications may occur as a result of chronic
inflammation, which has been proposed as a possible
etiology." Numerous inflammatory cytokines, including
NLRP, tumor necrosis factor, and interleukins cause
pathological alterations in kidney structure through a
variety of inflammatory pathways. They worsen glo-
merular sclerosis and renal fibrosis leading to increase
inurinary albumin excretion',

The clinical symptom of diabetic kidney disease (DN)
is an increase in urine albumin excretion, which prog-
resses from microalbuminuria to macroalbuminuria
and ultimately ESRD. Diagnosis of DN depends on albu-
minuria as a biomarker but because of some of its own
limitations, it is not a predictor of DN that is accu-rate
enough. Novel inflammatory markers have been found
as an independent risk factors for the progression of renal
disease in diabetes." The ratios of fibrinogen to albumin,
CRPto serum albumin, NLR, and PLR are a few examples.
White blood cells lymphocytes and neutrophils are
known markers of inflammation but the combination
of two components is represented by the NLR and PLR
indices, which have emerged as novel indicators of the
systemic inflammatory response. Research has validated
their correlation with type 2 diabetes and its associated
consequences. High NLR indicates an increased quantity
of neutrophils adhering to endothelial cells, resulting in
endothelial damage. Lymphocytes play an important
role in the immunological response of the body regula-
ting inflammatory responses.”” Continuous inflamma-
tion causes a number of megakaryocytes to proliferate
more rapidly. This raises the platelet count as a result.
Inresponse to prolonged stress, the bone marrow pro-
duces more neutrophils and fewer lymphocytes leading
to arise in neutrophils and a fall in lymphocytes in instan-
ces of persistent inflammation.

This study set out to determine PLR's predictive signifi-
cance for diabetic nephropathy in people with type 2
diabetes. Depending on whether they had proteinuria
or not, the patients were split into two groups. The com-
parision to various parameters including inflammatory
markers (PLR, NLR) was made in the groups. The fin-
dings showed that patients with DN had considerably
higher PLR, their levels also correlates with renal func-
tion indices. Moreover, ROC curve showed PLR had
diagnostic value for DN.

Multiple studies done in recent few years also reveal
similar results. Huang et al.'s" studied 253 patients
including 115 early diabetic nephropathy patients. They
revealed that high NLR was predictive of early diabetic
kidney impairment and linked with DN. Li L investigated
the potential utility of these two indicators as DN pre-
dictors by examining their association with renal function
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in individuals with DM Type 2. In retrospect, 655 people
with DM type 2 were selected. The urine albumin-to-
creatinine ratio was used to divide the individuals into
three groups. The NLR and PLR varied considerably
between the three groups and increased with increasing
albuminurialevels.” Onalan E etal. found that PLR was a
predictor of microvascular compication in diabetes.”
Moreover, Sagar and colleagues™ discovered a note-
worthy association between NLR and DN, indicating
that endothelial dysfunction brought on by inflammation
may be a major factor in DN. Turkmen et al. examined
how NLR and PLR related to IL-6 and TNF-o.. In terms
of inflammation, PLR was found to be better in ESRD
patients than NLR. PLR may be calculated simply and
is more accurate in predicting inflammation in ESRD
patients than NLR. Furthermore, they mentioned that
platelets may bind to endothelial cells and release pro-
inflammatory cytokines, which could lead to atherosc-
lerosis.” Patients with greater platelet counts may have
increased inflammation as a result of the production
of thromboxanes and other mediators by platelets.”

A study done by Duan S, et al. studied the association
of PLR with proteinuria and they found that PLR had a
positive correlation with urinary protein excretion and
prognosis in DN patients. Additionally, he discovered
that in DN with biopsy-proven renal advancement, it
is an independent risk factor.™

PLR is emerging as a new prognostic marker, providing
the concept of platelet aggregation and inflammatory
pathways. Elevated PLR has been linked to unfavorable
results in clinical practice, demonstrating a predictive
value in numerous diseases like cardiovascular diseases,
cancer patients, survival rates after MI, critical limb
ischemia in peripheral arterial disease and diabetic
microvacular complications.”

Conclusion

Platelet to lymphocyte is an inexpensive, readily quanti-
fiable inflammatory marker that highly correlates with
renal function in patients of type 2 diabetes mellitus.
It can also be utilized as a prognostic risk marker and
predictor for diabetic nephropathy:. It is still necessary
to validate the conclusion of this study in further large
scale studies and also to determine its effectiveness as
aprobablerisk factor for diabetic nephropathy.
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