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ABSTRACT 
Objective: Neutrophil lymphocyte ratio (NLR) and plate-
let lymphocyte ratio (PLR) are inflammatory markers 
associated with poor prognoses. Non-dipper hypertension 
(HT) is linked to a higher risk for cardiovascular events. 
This study aims to investigate the association between 
NLR and PLR in geriatric patients with dipper and non-
dipper HT.  
Materials and Methods: A total of 124 geriatric patients 
with HT were included in the study. Based on ambulatory 
blood pressure monitoring, patients were categorized into 
two groups: non-dippers (n=62, Group 1) and dippers 
(n=62, Group 2). NLR and PLR were calculated by divi-
ding the absolute neutrophil and platelet counts, respecti-
vely, by the absolute lymphocyte count. 
Results: There were no significant differences in sex, age, 
chronic conditions and smoking between the two groups 
(p>0.005). The NLR was 1.96±0.66 in group 1 and 
1.67±0.68 in group 2 (p:0.005). The PLR was 146±42.2 in 
group 1 and 115±34.2 in group 2 (p:0.001). The NLR and 
PLR were significantly higher in non-dippers compared to 
dippers (p<0.005). 
Conclusions: Our findings demonstrate that geriatric 
patients with non-dipper HT have significantly higher 
NLR and PLR compared to those with dipper HT. This 
suggests that non-dipper HT is associated with greater 
inflammation, which may contribute to its higher cardio-
vascular risk. 
Keywords: Dipper, geriatric patients, NLR, non dipper, 
PLR 

ÖZ 
Amaç: Nötrofil lenfosit (NLR) ve trombosit lenfosit oranı 
(PLR), kötü prognozu gösteren bir inflamatuar belirteçtir. 
Non-dipper hipertansiyon, kardiyovasküler olaylar için 
daha yüksek risk ile ilişkilidir. Bu çalışmanın amacı, dip-
per ve non-dipper hipertansiyonu olan hastalarda NLR ve 
PLR arasındaki ilişkiyi araştırmaktır. 
Materyal ve Metot: Çalışmaya hipertansiyonu olan 124 
geriatrik hasta dahil edildi. Hastalar ambulatuvar kan ba-
sıncı ölçümüne göre non-dipper (n:62, grup 1) ve dipper 
(n:62, grup 2) olmak üzere iki gruba ayrıldı. Nötrofil len-
fosit (NLR) ve trombosit lenfosit oranı (PLR), mutlak 
nötrofil sayısı ve trombosit sayısının mutlak lenfosit sayı-
sına bölünmesiyle hesaplandı. 
Bulgular: İki grup arasında cinsiyet, yaş, kronik hastalık-
lar e sigara içiciliği açısından anlamlı fark yoktu 
(p>0,005). Kronik hastalıklar ve sigara kullanımı açısın-
dan da anlamlı fark yoktu. NLR grup 1'de 1,96±0,66 iken 
grup 2'de 1,67±0,68 idi (p:0,005). PLR grup 1'de 146±42,2 
iken grup 2'de 115±34,2 idi (p:0,001). 
Sonuç: Bulgularımız non-dipper HT'li geriatrik hastaların, 
dipper HT'li hastalara göre anlamlı derecede daha yüksek 
NLR ve PLR'ye sahip olduğunu göstermektedir. Bu, non-
dipper HT'nin daha yüksek inflamasyonla ilişkili olduğunu 
ve bunun da daha yüksek kardiyovasküler riske katkıda 
bulunabileceğini göstermektedir. 
Anahtar Kelimeler: Dipper, geriatrik hastalar, NLR, non 
dipper, PLR 
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INTRODUCTION 

Hypertension (HT) is one of the most common chro-

nic diseases globally and a significant risk factor for 

cardiovascular diseases, peripheral vascular disea-

ses, stroke, and renal failure. In patients with HT, 

blood pressure fluctuates throughout the day, typi-

cally decreasing by 10% to 20% at night. This physi-

ological reduction is referred to as the dipper pattern 

or dipper HT. Conversely, patients who do not expe-

rience this nocturnal decrease in blood pressure are 

classified as having a non-dipper pattern or non-

dipper HT.1 

Non-dipper HT is associated with a worse prognosis 

compared to dipper HT and poses a higher risk for 

adverse outcomes, including cardiovascular disea-

ses, peripheral vascular diseases, stroke, and renal 

failure.1 

Recently, the neutrophil-to-lymphocyte ratio (NLR) 

and platelet-to-lymphocyte ratio (PLR) have emer-

ged as reliable and easily measurable markers of 

inflammation. Inflammatory markers such as interle-

ukin (IL) 6, IL-1b and tumor necrosis factor a (TNF-

a) have been found to be associated with HT. Increa-

sed inflammation increases the number of neutrop-

hils and decreases the number of lymphocytes.2 Inc-

reased platelet activation has an important role in the 

initiation and progression of atherosclerosis. Inflam-

ma tory mediators, such as IL 1 and 6, stimulate 

megakaryocytic proliferation and cause thrombocy-

tosis.3 NLR and PLR are cost-effective and straight-

forward to determine, making them advantageous 

over other inflammation markers.4 A growing body 

of evidence highlights the association of NLR and 

PLR with cardiovascular diseases, peripheral vascu-

lar diseases, heart failure, cancer, and rheumatologic 

conditions.5-8  

This study aims to investigate the relationship 

between NLR and PLR in geriatric patients with 

dipper and non-dipper hypertension, providing in-

sights into the inflammatory processes associated 

with these distinct patterns of blood pressure regula-

tion.  

 

MATERIALS AND METHODS 

Ethics Committee Approval: The study was ap-

proved by the Sakarya University Faculty of Medi-

cine Ethical Committee and conducted in compli-

ance with the Helsinki Declaration 

(Date:07.05.2024. Decision No:16214662-050.01.04

-28543-101). 

This retrospective study included 124 geriatric pati-

ents with HT who were under follow-up at the cardi-

ology outpatient clinic between June 2023 and June 

2024. HT was defined as systolic blood pressure 

(BP) ≥140 mmHg and/or diastolic BP ≥90 mmHg, 

previously diagnosed hypertension, or the use of 

antihypertensive medications.  

Patients were categorized into two groups: non-

dipper (n=62, Group 1) and dipper (n=62, Group 2) 

based on ambulatory BP monitoring. All participants 

underwent 24-hour ambulatory BP monitoring to 

determine their dipper or non-dipper status. Measu-

rements were taken every 30 minutes during the 24 

hours using a cuff placed around the non-dominant 

arm. Sleep and wake periods were recorded based on 

patient self-reports, and measurements were repea-

ted if necessary to ensure accuracy. 

Nocturnal BP dipping was calculated using the for-

mula: Nocturnal BP Dipping (%)=100×[1 -(Sleep 

Systolic BP/Awake Systolic BP)] 

Dipper hypertension was defined as a nocturnal BP 

decrease of >10% in systolic and diastolic BP, while 

non-dipper hypertension was defined as a decrease 

of <10% in either measurement. 

Demographic and clinical data, including hemoglo-

bin, hematocrit, neutrophil, lymphocyte, platelet 

counts, white blood cell (WBC) counts, and C-

reactive protein (CRP) levels, were obtained from 

hospital records. The neutrophil-to-lymphocyte ratio 

(NLR) was calculated by dividing the absolute neut-

rophil count by the absolute lymphocyte count, whi-

le platelet-to-lymphocyte ratio (PLR) was calculated 

by dividing the absolute platelet count by the absolu-

te lymphocyte count. 

Exclusion Criteria: Patients were excluded if they 

had systemic inflammatory or autoimmune diseases 

(e.g., systemic lupus erythematosus, rheumatoid 

arthritis), hematologic disorders, cancer, acute infec-

tions, or were on antibiotic or steroid therapy. Other 

exclusions included acute coronary syndrome, chro-

nic renal or liver disease, Cushing's syndrome, and 

thyroid dysfunction. 

Statistical Analysis: Data were analyzed using SPSS 

for Windows 21.0 (SPSS Inc., Chicago, IL, USA). 

The Kolmogorov-Smirnov test was used to assess 

data distribution. Continuous variables were compa-

red using the t-test, while categorical variables were 

analyzed using the Chi-square test. Statistical signi-

ficance was set at p<0.05.  

 

RESULTS 

A total of 124 people were analyzed, with 62 pati-

ents in each group: Demographic characteristics and 

medical histories were comparable between the gro-

ups. The mean age of the non-dipper group was 68.5 

± 2.8 years, while that of the dipper group was 67.0 

± 2.3 years (p = 0.34). There were no significant 

differences in sex, chronic conditions such as diabe-

tes mellitus and hyperlipidemia, or smoking status 

(p>0.005). There were also no significant differen-

ces in weight and height between the groups (Table 

1).   
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Table 1. Demographic characteristics and clinical data of the study population. 

Parameters Non-dipper group 
(n:62) 

Dipper group 
(n:62) 

p-value 

Age (years) 68.5±2.8 67.0±2.3 0.34 

Sex (male/female) 30/32 32/30 0.938 

Height (cm) 162.6±10.3 161.1±7.6 0.532 

Weight (kg) 67.8±13.7 64.8±12.8 0.254 

Diabetes mellitus (n) 16 18 0.418 

Hyperlipidemia (n) 22 27 0.256 

Smoking (n) 18 13 0.366 

Data are expressed as mean ± SD or as number of patients. 

Ambulatory BP monitoring revealed higher mean 

nocturnal systolic and diastolic BP values in the non 

dipper group compared to the dipper group. Mean 

BP measurements during wake periods were similar 

in both groups. Mean BP measurements during sleep 

periods were higher in the non-dipper group (Table 

2). 

Hemogram parameters and CRP levels are summari-

zed in Table 3. Significant findings include: 

• Neutrophil count: Higher in the non-dipper group 

(4.0 ± 1.2 K/µL vs. 3.4 ± 1.3 K/µL, p = 0.003). 

• Platelet count: Higher in the non-dipper group 

(282 ± 78 × 10³ K/µL vs. 244 ± 54 × 10³ K/µL, p 

= 0.01). 

• NLR: Higher in the non-dipper group (1.96 ± 

0.66 vs. 1.67 ± 0.68, p = 0.005). 

• PLR: Higher in the non-dipper group (146 ± 42.2 

vs. 115 ± 34.2, p = 0.001). 

There were no significant differences in hemoglobin, 

WBC, lymphocyte counts, or CRP levels between 

the groups. The hemogram parameters and CRP 

values of the patients with non-dipper HT and the 

patients with dipper HT are shown in Table 3. He-

moglobin was 13.1±1.4 g/dL in the patients with non

-dipper HT group and 13.4±2.1 g/dL in the patients 

with dipper HT, respectively, at p= 0.28. Total white 

blood cell count (WBC) values were 6.8±1.6 K/µL 

in the patients with non-dipper HT group and 

6.3±2.0 K/µL in the patients with dipper HT, respec-

tively, at p= 0.69. Neutrophil counts were 4.0±1.2 

K/µL in the patients with non-dipper HT group and 

3.4±1.3 K/µL in the patients with dipper HT, respec-

tively, at p= 0.003. Lymphocyte counts were 2.1±0.6 

K/µL in the patients with non-dipper HT group and 

2.2±0.8 K/µL in the patients with dipper HT, respec-

tively, at p= 0.85. Platelet counts were 282±78 x103 

K/µL in the patients with non-dipper HT group and 

244±54 x103 K/µL in the patients with dipper HT, 

respectively, at p=0.01. NLR values were 1.96±0.66 

in the patients with non-dipper HT group and 

1.67±0.68 in the patients with dipper HT, respecti-

vely, at p=0.005. PLR values were 146±42.2 in the 

patients with non-dipper HT group and 115±34.2 in 

the patients with dipper HT, respectively, at 

p=0.001. CRP values were 10.1 ± 7.4 mg/L in the 

patients with non-dipper HT group and 9.6 ± 7.3 mg/

L in the patients with dipper HT, respectively, at 

p=0.421 (Table 3).  

 

Table 2. Ambulatory Blood Pressure Monitoring of the study population. 

Parameters Non-dipper group 
(n:62) 

Dipper group 
(n:62) 

p-value 

Systolic blood pressure (total) – mmHg 126.5±13.6 124.4±11.1 0.376 
Systolic blood pressure (awake) – mmHg 127.2±13.6 130.8±11.5 0.54 
Systolic blood pressure (sleep) – mmHg 123.6±14.3 110.5±9.8 0.001 
Diastolic blood pressure (total) – mmHg 78.8±10.5 78.3±9.2 0.788 
Diastolic blood pressure (awake) – mmHg 80.2±10.7 81.6±9.9 0.434 
Diastolic blood pressure (sleep) – mmHg 74.4±10.6 67.5±8.5 0.001 
Mean blood pressure (total) – mmHg 101.2±12.7 99.6±9.6 0.512 
Mean blood pressure (awake) – mmHg 102.1±11.6 103.3±10.3 0.496 
Mean blood pressure (sleep) – mmHg 97.2 ± 11.1 87.3±9.1 0.001 

Data are expressed as mean ± SD. 
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Table 3. Hematological parameters of the study population. 

Parameters Non-dipper group 
(n:62) 

Dipper group 
(n:62) 

Normal Range p-value 

Hemoglobin (g/dl) 13.1±1.4 13.4±2.1 12.2-18.1 0.28 
WBC (K/ul) 6.8±1.6 6.3±2.0 4.6-10.2 0.69 
Neutrophil (K/ul) 4.0±1.2 3.4±1.3 2.0-6,9 0.003 
Lymphocyte (K/ul) 2.1±0.6 2.2±0.8 0.6-3,4 0.85 
Platelet x103 (K/ul) 282±78 244±54 142-424 0.01 
NLR 1.96±0.66 1.67±0.68   0.005 
PLR 146±42.2 115±34.2   0.001 

CRP (mg/L) 10.1±7.4 9.6±7.3   0.421 

DISCUSSION AND CONCLUSION 

This study, to our knowledge, is the first to explore 

the relationship between NLR and PLR in geriatric 

patients with dipper versus non-dipper hypertension. 

Our findings demonstrate significantly higher NLR 

and PLR values in non-dipper hypertensive patients 

compared to dipper patients.  

Non-dipper hypertension has been linked to autono-

mic dysfunction and is more commonly associated 

with conditions such as diabetes, chronic kidney 

disease, sleep apnea, and hypercortisolism.9 It car-

ries a higher risk for cerebrovascular events, cardio-

vascular diseases, sudden death, and end-organ da-

mage due to heightened inflammation and endothe-

lial dysfunction, 10-11 as also suggested by presented 

work. 

Neutrophils are primarily elements of the innate 

immune system, whereas lymphocytes are elements 

of an adaptive immune system. Higher neutrophil 

levels are associated with increased inflammatory 

response and also cardiovascular diseases.12-13 Low 

lymphocyte levels are associated with poor general 

health and high physiological stress.  

Recent studies have shown that lymphocyte counts 

decrease in acute coronary syndrome and congestive 

heart failure.14 Platelets have an important role in the 

initiation of atherosclerotic lesions. Mediators relea-

sed from platelets such as thromboxane A2, adenosi-

ne diphosphate, serotonin, platelet-activating factor, 

and platelet-derived growth factor increase platelet 

activation and aggregation. High platelet levels are 

associated with cardiovascular events such as acute 

myocard infarctus and stent thrombosis.15-16 We fo-

und high neutrophil and platelet counts and also low 

lymphocyte counts in the patients with non-dipper 

HT. 

NLR is an inexpensive and useful marker for inflam-

mation and stress response. High NLR values were 

found in several acute and chronic diseases such as 

COVID-19, thyroiditis, fibromyalgia, malignancies 

and cardiovascular events.17-20 Cardiovascular events 

are shown in patients with non-dipper HT than in 

patients with dipper HT. The high NLR levels we 

found in our study are consistent with the literature. 

PLR is a cost-effective and easy marker for inflam-

mation and thrombosis. High PLR values were fo-

und in several cardiovascular diseases, such as MI, 

heart failure, HT, and peripheral arterial disease.21-24 

Cardiovascular events are shown in patients with 

non-dipper HT than in patients with dipper HT. The 

high PLR levels we found in our study are consistent 

with the literature. 

Increased neutrophil counts in non-dipper patients 

may reflect heightened leukocyte activation and cy-

tokine production, contributing to inflammation and 

vascular damage. High platelet counts in non-dipper 

patients suggest enhanced platelet activation, a key 

factor in atherothrombosis and cardiovascular 

events. 

NLR and PLR are simple, cost-effective markers for 

assessing inflammation and have been linked to vari-

ous cardiovascular and inflammatory diseases. The 

elevated NLR and PLR values observed in non-

dipper patients align with the literature, supporting 

their potential utility as indicators of heightened 

cardiovascular risk. 

In conclusion, Non-dipper HT is associated with 

increased cardiovascular events, likely mediated by 

inflammation. This study highlights significantly 

higher NLR and PLR values in non-dipper hyperten-

sive patients, underscoring the role of inflammation 

in this condition. Our study had some limitations. 

One of them was the small sample size. We were 

also not able to evaluate the prognostic value of the 

NLR and PLR in patients with hypertension. Our 

study had a cross-sectional design, and it would be 

better if we had followed the patients and explore 

the relation between adverse cardiac events and 

NLR and/or PLR in these patients While our fin-

dings are derived from a retrospective study, larger 

prospective and multicenter studies are needed to 

elucidate further the relationship between NLR, 

PLR, and non-dipper hypertension. 

 

Ethics Committee Approval: The study was appro-
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Data are expressed as mean ± SD.WBC: White Blood Cell. NLR: Neutrophil lymphocyte ratio. PLR: Platelet lymphocyte ratio. CRP: C-
reactive protein 
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