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Abstract
Objective Nonvariceal upper gastrointestinal system bleeding (NVUGIB) is a life-threatening condition that can lead to mortality. It is important to 

identify the risk factors in terms of prognosis and mortality in patients with NVUGIB. In this study, we assessed the relationship between 
leukocytosis and neutrophil-to-lymphocyte ratio and the clinical course in patients with NVUGIB.
 Sakarya Med J, 2018, 8(2):320-326 )

Materials and 
Methods

156 patients were included who were diagnosed with NVUGIB between September 2013 and March 2017 in our clinic. The relationship 
between demographic data, endoscopic fi ndings, need for erythrocyte suspension, length of hospital stay, need for intensive care, need 
for surgical intervention and mortality of the patients with the leukocyte count and neutrophil-to-lymphocyte ratio (NLR) was investigated.

Results 104 (66,7%) patients were male, 52 (33,3%) patients were female, and mean age was 63,8±17,6 years. According to endoscopic fi ndings, 
the most common cause of the bleeding was peptic ulcer (77,6%).There was no statistically signifi cant correlation between leukocyte count 
and NLR and need for intensive care, need for surgical intervention and treatment outcome. However, there was a statistically signifi cant 
relationship between NLR and length of hospital stay (p=0,02)

Conclusion Evaluation of the patients with NVUGIB timely through their fi ndings detected at admission and their laboratory results would make a 
positive contribution to treatment planning and follow up of the patient. Leukocyte count alone or in combination with other clinical and 
laboratory parameters can be a valuable marker in measuring mortality potential of acutely hospitalized patients. In our study, we found a 
signifi cant relationship between NLR and the average length of hospital stay, which should be encouraged for further studies investigating 
its relation with the prognosis of the disease.

Keywords Nonvariceal upper gastrointestinal bleeding, leukocytosis, neutrophil-to-lymphocyte ratio

Öz
Amaç Nonvariseal üst gastrointestinal sistem kanamaları (NVUGIB) kanamaları yaşamı tehdit eden ve mortalite oluşturan kanamalardır. NVUGIB’li 

hastalarda prognoz ve mortalite için risk faktörlerini belirlemek önemlidir. Biz bu çalışmada, NVUGIB li hastalarda, lökositoz ve nötrofi l-len-
fosit oranının hastalığın klinik seyiri ile ilişkisini değerlendirdik. ( Sakarya Tıp Dergisi, 2018, 8(2):320-326 ).

Gereç ve 
Yöntem

Kliniğimizde, Eylül 2013 – Mart 2017 tarihleri arasında NVUGIB tanısı konulan 156 hasta çalışmaya alındı. Hastaların demografi k verileri, 
endoskopik bulguları, eritrosit süspansiyonu ihtiyacı, hastanede yatış süresi, yoğun bakım ihtiyacı, cerrahi müdahaleye ihtiyaç, ölüm ile 
lökosit sayısı ve nötrofi l-lenfosit oranı (NLR) ilişkisi araştırılmıştır.

Bulgular Hastaların 103’ü (%66,7) erkek, 52’si (%33,3) kadın, yaş ortalamaları 63,8 ± 17,6 saptandı. Endoskopi bulgularına göre kanamanın en 
sık nedeni peptik ülserdir (%77,6). Hem lökosit sayısı hem de NLR ile yoğun bakım ihtiyacı, cerrahi müdahaleye ihtiyaç ve tedavi sonucu 
arasında istatistiksel olarak anlamlı bir ilişki bulunmadı. Ancak Hastaların NLR’a göre hastanede yatış süre ortalaması arasında istatistiksel 
olarak anlamlı bir ilişki vardı (p:0,02)

Sonuç NVUGIB sahip hastaların hastaneye başvurusu sırasında saptanan bulguları ve laboratuvar verileri çerçevesinde önceden değerlendire-
bilmek hastanın takibine, tedavi planlamasına olumlu katkı yapmaktadır. Lökosit tek başına ya da diğer klinik ve laboratuar parametrelerle 
kombine edilerek, akut olarak hastaneye yatırılan hastalarda mortalite potansiyelinin ölçülmesinde önemli bir marker olabilir. Çalışmamızda 
NLR ile hastanede yatış süre ortalaması ile anlamlı ilişki saptanmış olup, hastalığın prognozu ile ilişkisini gösteren daha ileri çalışmalar 
yapmak için teşvik edici olmalıdır

Anahtar 
Kelimeler  

Nonvarisial üst gastrointestinal sistem kanaması, lökositoz, nötrofi l-lenfosit oranı



Introduction

Nonvariceal upper gastrointestinal system bleeding (NVUGIB) is potentially life-threatening ble-

eding causing morbidity and occurs above the ligament of Treitz. It is observed in 48-160 per 

100000 people every year1 and more common among men and elderly.2 Peptic ulcer bleeding is 

the most common cause of NVUGIB with a rate of 25-67%, although there are many other rea-

sons (gastroduodenal erosions, Mallory-Weiss lesions, vascular malformations and severe esop-

hagitis etc.).3

For the patients with UGIB (Upper GastroIntestinal Bleeding), age, comorbidity, shock, diagnosis, 

hemoglobin value at admission, presentation, ulcer size, stigmata of recent haemorrhage, and the 

need for transfusion were found to provide prognostic data for further haemorrhage and mortality.

In addition, the presence of diabetes mellitus, endoscopic image of prominent visible vessel, treat-

ment with proton pump inhibitors, and hypotension  were found to be independent risk factors for 

poor prognosis.4,5 Simple scoring systems were established to identify the risk factors for mortality 

in patients with UGIB. The most commonly used Rockall score (RS) consists of a pre-endoscopic 

evaluation part, which includes age, signs of shock and comorbidities, along with an endoscopic 

part, which evaluates high-risk endoscopic characteristics as well (known as the post-endoscopic 

RS).5 The Glasgow-Blatchford score  is a pre-endoscopic score and contains the following para-

meters: initial hemoglobin levels, urea, blood pressure, pulse, known syncope, melena, and liver 

or cardiac failure.6 Neutrophils and lymphocytes are the cells playing primary roles in infl amma-

tory processes and their numbers change temporarily in infl ammation. Neutrophil-to-lymphocyte 

ratio (NLR) was introduced as a useful index for diagnosis or prognosis of different diseases (e.g..

hepatocellular carcinoma, metastatic gastric cancer, acute coronary syndrome, colorectal can-

cer,).7-10 There is very limited data available regarding NLR in patients with NVUGIB. Again, very 

little information is available on the prevalence of leukocytosis as well as its signifi cance, although 

development of leukocytosis is a well known fact among patients with UGIB.11 In this study, we 

evaluated the relation between leukocytosis and NLR and the clinical course in patients with NVU-

GIB.

Materials and Methods

One hundred and fi fty-six patients were included in the study who were diagnosed with NVUGIB 

in the Gastroenterology Clinic of Adnan Menderes University Medical Faculty between September 

2013 and March 2017. The patients who aged ≥ 18 years and underwent upper gastrointestinal 

(GI) endoscopy due to symptoms of gastrointestinal bleeding (haematemesis, melena, and/or 

hematochezia) and determined to have bleeding in the esophagus, stomach and duodenum were 

included. In the presence of multiple foci of bleeding, the researcher decided which focus to be 

considered on the basis of endoscopic fi ndings and clinical manifestations. All endoscopic proce-

dures were performed by gastroenterologists.  

Patients with a history of medical use known to cause leukocytosis (e.g. steroids), with a diagno-

sis of malignancy (hematologic or solid organ malignancy), and having gastrointestinal variceal 

hemorrhage, or a bleeding of unknown origin,  those with no records available, and the patients 

having an active infection were excluded.

Gender, age, hemoglobin (Hb), hematocrit (Htc), white blood cell count (WBC), neutrophil, 
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lymphocyte, neutrophil-to-lymphocyte ratio (NLR), urea, creatinine, international normalized ratio 

(INR), Activated Partial Thromboplastin Time (APTT), comorbidities, additional drug use, esop-

hagogastroduodenoscopy (EGD) fi ndings, site of ulcer, Forrest classifi cation, erythrocyte sus-

pension (ES) replacement (unit), fresh frozen plasma (FFP) replacement (unit), length of hospital 

stay (days), need for intensive care, need for surgical intervention, and treatment outcomes were 

evaluated. The normal range for WBC device in our laboratory (BC-6800 Mindray) is 4-10x103/

mm3; any value greater than 10x103/mm3 was considered abnormal.12 The NLR cut-off value was 

accepted as 1.65.13 In this study was descriptive and cross-sectional. Kolmogorov Smırnov Test 

was used for statistical distribution analysis. The data was processed by the Statistical Package for 

Social Sciences version 17.0 (SPSS Inc.; Chicago, IL, USA). Distribution of numbers and percent 

ages were analyzed by statistical analysis; Chi square test was used for categorical variables and 

Student’s t test for continuous variables in the intergroup comparisons.P<0.05 was defi ned as 

signifi cant for the analyzes. All the information about the patients was obtained retrospectively 

from electronic medical records. The study protocol wasapproved by the ethical committee of the 

Faculty of Medicine (August 11, 2017; approval number: 1208).

Results

Of 156 patients, 104 (66,7%) were male and 52 (33,3%) were female, with a mean age of 

63,8±17,6 years. Mean values for female and male patients for ES replacement were 2,1±2,3 and 

2,8±2,3 units (p>0.05), for FFP replacement as 0,9±2,3 and 0,5±1,5 units (p>0.05), and for total 

length of hospital stay as 4,8±2,9 and 5,4±3,1 days (p>0.05),respectively. Mean length of stay at 

hospital, Count of ES and FFP replacements showed no difference in males and females.

Table1: Patients’ Characteristics and Laboratory Findings

Characteristics (n=156) Mean±SD Minimum-Maximum

Age (years) 63.8± 17.6 20-97

Hemoglobin (g/dL) 9.8 ± 2.4 4.2-15.6

Hematocrit (%) 30.4 ± 7.2 13.5-46.1

Leukocyte/mm3 10544.6 ± 3348.7 4020-20950

Neutrophil/lymphocyte 5.53 ± 5.22 0.77-49.0

Sodium (mg/dL) 137.7 ± 3.1 122-145

Urea (mg/dL) 76.0 ± 38.5 15-225

Creatinin (mg/dL) 0.91 ± 0.31 0.52-1.9

INR* 2.91 ± 1.71 0.88-6.3

APTT (seconds) 27.9 ± 11.8 15.6-123

ES replacement (units) 2.6 ± 2,2 0-10

FFP replacement (units) 0.6 ± 1,8 0-9

* Values are from 19 patients on warfarin treatment.
ES: Erythrocyte suspension           FFP: Fresh Frozen Plasma

Sixty-eight (43.6%) of the 156 patients included in the study were followed in intensive care.Of 

the patients, 152 (97,4%) received medical treatment and 4 (2,6%) underwent surgical interven-

tion.Four patients (2,6%) on medical treatment were lost. The mean length of hospital stay was 

5,23±3,01 days. 

Comorbidities were determined in 116  (74.4%) of the patients. Forty-eight (41,4%) patients had 
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hypertension (HT), 33 (28,4%) had cardiovascular diseases and 18 (15,5%) had diabetes mellitus. 

Eighty-six (55,1%) of the patients used various medicines; namely, 28 patients (32,6%) Acetylsa-

licylic acid, 22 (25,6%) NSAID, 19 (22,1%) warfarin, 7 (8,1% 0) dabigatran, 6 (7,0%) clopidogrel. 

EGD fi ndings are given in table 2.

Table2 : Some characteristics of bleeding foci of patients with non-variceal upper gastrointestinal bleeding

Characteristics Number Percent

EGD fi ndings (n=156)

Ulcer 121 77.6

Hyperemic pancreatitis 15 9.6

Erosive gastritis 14 9.0

Mallory-Weiss Syndrome 2 1.3

Angiodysplasia 2 1.3

Dieulafoy lesion 1 0.6

Gastric polyp 1 0.6

Localization of the ulcers (n=121)

Duodenal 61 49.0

Gastric 54 44.6

Esophageal 6 6.4

Forrest classifi cation (n=121)

Forrest 1a 8 6.6

Forrest 1b 7 5.8

Forrest 2a 3 2.5

Forrest 2b 3 2.5

Forrest 2c 1 0.8

Forrest 3 99 81.8

The mean values for ES replacement, FFP replacement and length of hospital stay; and the relati-

onship between leukocyte count and NLR are given in table 3. There was a statistically signifi cant 

relation between NLR and length of hospital stay (p<0.05).

Table3:  Distribution of the mean ESR replacement, TDP replacement and length of hospital stay by leuco-
cyte count and neutrophil to lymphocyte rate, in patients with non-variceal upper gastrointestinal bleeding 
admitted in gastroenterology clinic

Leukocyte count /mm3 Neutrophil / Lymphocyte

Characteristics <10 000 ≥10 000 p <1,65 ≥1,65 p

n: 80 n: 76 n: 24 n: 132

ES replacement Mean±SS (units) 2.6 ± 2.3 2.5 ± 2.1 0.78 1.8 ±1.4 2.6 ± 2.3 >0.05

TDP replacement Mean±SS (units) 0.8 ± 2.1 0.4 ± 1.4 0.15 - 0.7 ± 1.9 >0.05

Length of hospital stay Mean±SS 
(days)

4.9 ± 2.9 5.6 ± 3.1 0.12 3.3 ± 2.1 5.4 ± 3.0 <0.05

ES: Erythrocyte suspension                 FFP: Fresh Frozen Plasma

Thirty-three (41,3%) of 80 patients with a leukocyte count <10 000/mm3 were followed in the 

intensive care unit, 2 (2,5%) of these underwent surgical intervention, and 1 (1,3%) patient was 

lost. 76 patients with a leukocyte count ≥ 10 000/mm3, 35 (46,1%) were followed up in inten-

sive care unit, 2 (2,6%) of these were administered surgical interventions and 3 (3,9%) patients 

were lost. There was no statistically signifi cant correlation between leucocyte count and need for 
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follow-up in intensive care unit (p>0.05), need for surgical intervention (p>0.05), and treatment 

outcomes (p>0.05).

10 (41,7%) of 24 patients with NLR < 1,65 needed intensive care follow up, none of these cases 

ended with surgical intervention or mortality. Sixty-three (47,7%) of 132 patients with NLR ≥ 

1,65 were followed up in intensive care unit, 4 (3%) of these needed surgical intervention and 4 

(%3) patients were lost. There was no statistically signifi cant relation between NLR and treatment 

in intensive care unit (p>0.05), surgical intervention (p>0.05) and treatment outcomes (p>0.05)

Discussion

Currently the patients with UGIB are frequently encountered in clinical practice, despite improved 

methods of diagnosis and treatment.14 Among GIS diseases, UGIB remains to be the most com-

mon cause of hospitalization.15 Numerous factors are known to affect the incidence and severity of 

UGIB. In this context, age, gender, diabetes mellitus, vital fi ndings at admission, the use of proton 

pump inhibitors or NSAID, the cause of bleeding, and endoscopic fi ndings can be mentioned. 

UGIB is more common among male and elderly patients.16 In accordance with this, mean age of 

our patients was 63,8±17,6 and males constituted 66,7% of the sample. Various laboratory tests 

are used in order to determine the cause of bleeding and the level of blood loss. Hb and Hct are 

among those which are expected to decrease.17 Mild leucocytosis and trombocytosis can be ex-

pected and urea may increase.18 Predicting the prognosis of the disease will be helpful in diagnosis 

and treatment, eventually decrease morbidity and mortality.Mortality ranges between 3 to 14%. 

Surgical intervention is administered rarely in UGIB cases.19 In our study group, surgical inter-

vention was administered to very few patients (2,6%), almost half of the cases were followed in 

intensive care unit (43,6%) and four patients (2,6%) were lost. When compared with the literature, 

relatively lower rate of mortality in our group can be explained by our exclusion criteria concerning 

patients with poor-prognosis. In a retrospective multicenter study conducted in Turkey on 1339 

NVUGIB patients, more than half of these patients were noted to have comorbidities, including 

cardiovascular diseases (36,5%) and DM (10,1%) at most.20 Also in our study, three out four 

patients suffered comorbidities. In accordance with general population, HT (41,4%), coronary 

arter disease (28,4%) and DM (15,5%) were recorded. As for the causes of GISB, most frequently 

reported diseases were duodenal and gastric ulcers and generally in Forrest class 3.21 Also in our 

study, peptic ulcer was the primary cause detected in EGD (77,6%). As for the localization of the 

ulcers, duodenal and gastric ulcers were detected at similar frequency whereas esophageal ulcers 

were rare. Similar to other studies, Forrest class 3 ulcers were detected at the highest frequency.

Leukocytosis, which is widely accepted as an indicator of infection or infl ammation, can also oc-

cur by trauma, exercise, drugs such as steroids or lithium, and other clinical conditions such as 

malignancy, poisoning, psychosis and diabetic ketoacidosis.22 Studies investigating the correlation 

of leukocytosis with prognostic factors of the disease, such as increased risk of mortality and 

morbidity are limited. Such a correlation was well-defi ned for coronary heart disease23 and cereb-

rovascular disease24, but also suggested for hypertension25, glucose intolerance26 and overall risk 

of mortality.27 Leukocytosis may occur in patients with NVUGIB, but studies on its signifi cance and 

its incidence is rare.11,12 In a study by Chalasani et al.11, patients with UGIB were evaluated and leu-

kocytosis >20,000/mm3 was determined in more than 5% of patients. Furthermore, leukocytosis 

was associated with poor prognosis since it refl ects the severity of bleeding and the amount of blo-

od loss. On the other hand, patients with leukocytosis were stated to have a high risk of tachycar-
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dia and hypotension, that can indirectly refl ect the severity of leukocytosis and bleeding. However, 

no signifi cant difference was determined between UGIB patients with and without leukocytosis in 

terms of mortality. Srygley et al.28 evaluated the severity of GI bleeding and they found increased 

severity associated  with  Hb<8 g/dL (4,5-6,2-fold), serum urea nitrogen>90 mg/dL (3,6-fold) or 

leukocyte levels>12 000/mm3 (3,4-fold). In our study, leukocytosis was detected in 76 (48,7%) 

of the patients. Statistically signifi cant correlation was not determined between leucocyte count 

and the need for ES replacement (p=0,78), FFP replacement (p=0,15), need for intensive care 

(p=0,54), need for surgical intervention (p=1,00), treatment outcomes (p=0,36), length of hospital 

stay (p=0,12) and mortality (p=0,32). Such a correlation with mortality could not be shown in the 

analyzes, maybe because of the very small number of excitus cases (n=4; 2,6%).

Blood NLR is a potentially useful marker for predicting clinical course in some diseases. 7,9,10 

In a retrospective analysis of patients with cirrhosis found NLR to associate with death within 1 

year after non-elective hospitalization.29 Preoperative NLR was an important prognostic factor for 

TNM stage I HCC after liver resection with curative intent.30 There are studies showing correlation 

with NLR in children with gastrointestinal bleeding and Henoch-Schönlein purpura (HSP). Park 

CH et al.31 found that NLR cut-off value of 3.90 could predict development of UGIB in adults with 

HSP with a sensitivity of 87,5% and specifi city of 88,6%. Makay B. et al. found that higher NLR 

predicted GI bleeding in HSP.32 Forget et al.13 assessed the NLR values of 413 healthy adults and 

found that they ranged between 0,78 and 3,53 (mean 1,65). To the best of our knowledge, there 

are no studies in the literature regarding NLR in patients with NVUGIB. In this study, no statistically 

signifi cant relation was found between NLR values as to whether it is over or under 1,65, and the 

need for ES replacement (p=0,19), TDP replacement (p=0,23), surgical intervention (p=1,00), but 

the mean length of hospital stay showed a positive correlation with NLR >1,65 (p=0.02).

In conclusion, timely evaluation of the patients with NVUGIB through their fi ndings determined at 

admission as well as latest laboratory data would positively contribute to their follow up and treat-

ment planning. Alone or in combination with other clinical and laboratory parameters, Leukocyte 

count may be an important marker in predicting probability of mortality in acutely hospitalized 

patients.12 Further studies are needed to evaluate signifi cance and mechanism of leukocytosis and 

the LNR in order to predict the prognosis and mortality in upper GI bleeding.
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