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RESEARCH

ANALYSIS OF BLOOD UREA NITROGEN/CREATININ RATIO TO 
PREDICT THE GASTROINTESTINAL BLEEDING TRACT SITE

(Analisis Rasio Blood Urea Nitrogen/Kreatinin Untuk Meramalkan Lokasi 
Perdarahan Pada Saluran Cerna)

Arfandhy Sanda, Mutmainnah, Ibrahim Abdul Samad

ABSTRAK

Perdarahan saluran cerna merupakan keluhan pasien yang sering dijumpai dalam keseharian dan untuk penatalaksaannya 
dilakukan dengan menentukan lokasi perdarahan dan gejalanya. Berdasarkan lokasi perdarahan saluran cerna dibagi menjadi dua 
yaitu perdarahan saluran cerna atas (SCBA) dan perdarahan saluran cerna bawah (SCBB), sedangkan gejala perdarahan dibagi menjadi 
3 yaitu hematemesis (muntah darah segar), melena (feses kehitaman) dan hematokezia (perdarahan lewat anus berwarna merah terang). 
Data penggunaan rasio BUN/kreatinin untuk menentukan lokasi perdarahan saluran cerna di Indonesia masih kurang sehingga peneliti 
tertarik untuk meneliti analisis rasio BUN/kreatinin untuk meramalkan lokasi perdarahan pada saluran cerna dengan tujuan untuk 
diagnosis dan penatalaksanaan yang lebih cepat. Penelitian ini dilakukan untuk meramalkan letak perdarahan saluran cerna yaitu 
SCBA atau SCBB pada pasien rawat inap di RSUP Wahidin Sudirohusodo masa waktu Januari-Desember 2014. Penelitian dilakukan 
secara potong silang dengan menggunakan uji t-tidak berpasangan untuk menentukan kenasaban rasio BUN/Kreatinin dengan lokasi 
perdarahan saluran cerna. Selama masa waktu Januari-Desember 2014 diperoleh data sebanyak 144 pasien perdarahan saluran cerna 
dengan perdarahan SCBA sebanyak 64  pasien (44%), serta perdarahan SCBB 80 pasien (56%). Pada perdarahan SCBA, nilai rerata 
BUN 33,2 mg/dL, nilai rerata kreatinin 1,06 mg/dL, dan rerata rasio BUN/Kreatinin 32. Terdapat kenasaban yang bermakna antara 
lokasi perdarahan saluran cerna dan nilai rasio BUN/kreatinin (t=6,394; p=0,001). Pasien dengan perdarahan saluran cerna bagian 
atas memiliki rasio BUN/kreatinin lebih tinggi dibandingkan dengan pasien dengan perdarahan saluran cerna bagian bawah.

Kata kunci:  Rasio BUN/kreatinin, lokasi perdarahan saluran cerna

ABSTRACT

Gastrointestinal bleeding is a symptom frequently complained by patients encountered at  the hospital and for this treatment 
is usually done by determine the bleeding manifestation and the bleeding site. Based on gastrointestinal bleeding it is divided into 
two parts, upper gastrointestinal bleeding and lower gastrointestinal bleeding. Symptoms of bleeding are divided into three kinds, 
hematemesis (fresh blood vomiting), melena (black feces) and hematochezia (feces with fresh blood). Data usage ratio of BUN/
creatinine to determine the location of GI bleeding in Indonesia is still low so that researchers were interested in studying the 
analysis of the ratio of BUN/creatinine to predict the site of bleeding in the gastrointestinal tract for purpose of faster diagnosis and 
management. This study was conducted to predict the location of gastrointestinal bleeding whether upper or lower gastrointestinal 
bleeding in patients treated at the Dr. Wahidin Sudirohusodo Hospital, period January-December 2014. A cross-sectional study was 
conducted using the unpaired t-test to determine the correlation ratio of BUN/creatinine with the gastrointestinal bleeding tract 
site. During this period January-December 2014 the data of 144 patients with gastrointestinal bleeding were obtained, the upper 64 
patients (44%) gastrointestinal bleeding and 80 patients (56%) lower gastrointestinal bleeding. In upper bleeding, the mean BUN 
was 33.2 mg/dL, the mean creatinine 1.06 mg/dL and the mean ratio of BUN/creatinine, 32. There was a significance comparing 
analysis between the site of gastrointestinal bleeding tract and the value of the ratio of BUN/creatinine (t =6.394; p=0.001). Patients 
with upper gastrointestinal bleeding had a ratio of BUN/creatinine were higher compared to patients with lower gastrointestinal 
tract bleeding.

Key words: BUN/creatinine ratio, gastrointestinal bleeding tract site
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INTRODUCTION

Gastrointestinal bleeding is a frequent complaint of 
patients encountered in everyday life. The management 
of patients with gastrointestinal bleeding is to 
determine the severity of bleeding and the bleeding 
site. According to the site of bleeding it is divided into 
two, upper gastrointestinal and lower gastrointestinal 
bleeding tract site.1,2

Symptoms of bleeding in the gastrointestinal tract 
are divided into three kinds which are hematemesis, 
melena and hematochezia. Hematemesis is an 
upper gastrointestinal bleeding or proximal to the 
Trietz ligament which is characterized by vomiting 
fresh blood or dark brown. Melena is blackish stool 
indicating bleeding in upper gastrointestinal tract and 
lasted about 14 hours. Hematochezia is a bleeding 
via the anus which is characterized by bright red or 
maroon stool, primarily from lower gastrointestinal 
tract bleeding. Another characteristic of the upper 
gastrointestinal bleeding, which is Hyperperistaltic 
intestinal sounds and increased levels of Blood Urea 
Nitrogen (BUN) because of blood due to lysis in the 
stomach caused by stomach acid mixture which will 
emit a blood protein that will flow into the duodenum 
and the blood protein is subsequently absorbed in the 
ileum.1,3,4

The etiology of upper gastrointestinal bleeding 
includes rupture of esophageal varices (common in 
Indonesia, about 70–75%), bleeding peptic ulcers, 
erosive gastritis (especially because of NSAIDs), 
portal hypertension gastropathy, esophagitis, tumors 
and angiodysplasia. While the etiology of lower 
gastrointestinal tract bleeding is hemorrhoids, colitis 
(infection, radiation, ischemia), colorectal carcinoma, 
diverticulosis and Inflammatory Bowel Disease.1,3,5

According to the data obtained, of 1673 cases of 
upper gastrointestinal bleeding site in the Department 
of Internal Diseases Dr. Soetomo Hospital Surabaya, the 
causes included rupture of esophageal varices (76.9%), 
erosive gastritis (19.2%), peptic ulcer (1.0%), stomach 
cancer (0.6%) and other causes (2.6% ). Reports from 
the Government Hospitals in Jakarta, Bandung and 
Yogyakarta stated that the third most common cause 
of upper gastrointestinal bleeding is the same as in the 
Dr. Soetomo Regional Hospital Surabaya. Meanwhile, 
reports from government hospitals in Makassar 
mentioned peptic ulcer bleeding ranking first as the 
cause of upper gastrointestinal bleeding. Similarly, in 
western countries, peptic ulcer was also the first rank 
as the cause of the upper gastrointestinal bleeding with 
a frequency of approximately 50%.1,5,6

Meanwhile, according to a report obtained from 
the Dr. Cipto Mangunkusumo Hospital Jakarta in 2000 
and 2001, of 442 patients suffering from bleeding in 
upper gastrointestinal site, hemorrhoid was the most 
common cause with a percentage of 38.2%. The same 
was found in a study conducted at the San Carlos 
Clinico Hospital in Madrid, Spain in 2008 showing 
177 patients with lower gastrointestinal tract bleeding, 
the most common cause of hemorrhoids was the 
presentation of 35% cases.1,7

The patient’s history as a history of significant liver 
cirrhosis, alcohol consumption, smoking and abdominal 
pain are all factors that support the gastrointestinal 
bleeding, but these factors are not strong enough 
to estimate the site of gastrointestinal bleeding. 
Some of the ways that can be used to determine 
the location of gastrointestinal bleeding is to see the 
manifestation of bleeding, endoscopic examination, 
or by determining the ratio of Blood Urea Nitrogen 
(BUN)/creatinine.2,4,5

Urea is the major metabolic product containing 
more than 75% of non-protein nitrogen from protein 
catabolism in humans and has a very small molecular 
weight (60 kD). Urea more than 90% is excreted 
through the kidneys and a small portion is absorbed 
and excreted through the gastrointestinal tract and 
skin. Whereas creatinine is the end product of the 
metabolism of creatine which is synthesized and stored 
in the muscles.3,6,7

The ratio of BUN/creatinine, serum can also 
be used to estimate the origin of bleeding from the 
gastrointestinal tract. According to clinical studies 
conducted by Sittchanbuncha et al9 in Bangkok 
Thailand Ramathibodi Hospital showed that 
patients with hemorrhagic manifestations of upper 
gastrointestinal tract (hematemesis and melena) had a 
ratio of BUN/creatinine of more than 30 while the ratio 
below 30 tended to the lower gastrointestinal bleeding 
tract. Similar results were also obtained by Ernst et al10 
in his research at the Davis Medical Centre.1,8,9

Endoscopy is the investigation to detect the 
location of abnormalities in the body organs including 
the gastrointestinal tract, urinary tract, oral cavity, 
abdominal cavity and others. The advantages of 
this examination is to be able to detect quickly the 
lesion of the gastrointestinal tract, but its drawbacks 
include the cost of the examination that are quite 
expensive, preparation for colonic cleansing which 
takes several hours, and very contraindicated in some 
conditions such as shock, severe heart failure, acute 
coronary occlusion, coma and uncooperative patients. 
Endoscopic examination is performed in many type A 
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and B hospitals, while in type C and D the hospitals 
are rarely found, this is because the cost of endoscopy 
equipment is very expensive and maintenance of 
endoscopy equipment kept totally safe.6-8

Research of the ratio of BUN/creatinine in 
gastrointestinal bleeding in Indonesia is still lacking, so 
researchers were interested in examining it to predict 
the location of bleeding in the gastrointestinal tract. 
Hopefully this research can help clinicians for faster 
diagnosis and management.

METHODS

This study used a cross-sectional study, the data 
were obtained from the medical records of the 
Dr.Wahidin Sudirohusodo Hospital with research 
samples inpatients starting from January to December 
2014. During this period the number of patients 
acquired was 144 people who fit the study criteria. 
The data analyzed were as many as 144 patients with 
gastrointestinal bleeding, comprising 64 patients 
suffering from upper gastrointestinal bleeding site 
and 80 patients suffering from lower gastrointestinal 
bleeding site. Data used in the study included age, sex, 
results of endoscopy and urea-creatinine examination 

when they first entered the hospital and the diagnosis 
of gastrointestinal disorders. Data analysis used 
unpaired t-test (independent t-test).

RESULTS AND DISCUSSION

During the period of January to December 2014 
as much as 144 patients were obtained who met the 
inclusion criteria with a lifespan of 15-85 years with 
symptoms of upper gastrointestinal tract bleeding 
as hematemesis and melena while those that were 
within the lower gastrointestinal tract bleeding was 

hematochezia.
Based on the above table, which was obtained 

during January-December 2014 the number of patients 
who experienced lower gastrointestinal bleeding was 
more than upper gastrointestinal bleeding with a 
number of 80 patients, both males and females with 
the details of males and females who experienced 
lower gastrointestinal bleeding were 45 patients 
and 35 patients. In addition, most gastrointestinal 
bleeding in patients aged older, adults 51-70 years 
as many as 66 patients, comprising 32 patients with 
upper gastrointestinal bleeding and 34 patients 
with lower gastrointestinal bleeding. The number of 

Table 1. Characteristics of the samples of hospitalized patients with symptoms of gastrointestinal bleeding in the Dr. Wahidin 
Sudihusodo Hospital Makassar period of January-December 2014

Variable
Gastrointestinal bleeding site

Total
Upper gastrointestinal site Lower gastrointestinal site

Amount of patients 144
Gender

Males
Females

35
29

45
35

Total 64 80 144
Age

15-40 year
41-70 year
71-85 year

9
42
13

24
51
5

33
93
18

Total 64 80 144
Symptoms
Hematemesis

Gastritis
Peptic ulcer
Esophagus ulcer

7
12
5 24

Melena
Gastritis
Peptic ulcer
Esophagus ulcer
Drug-induced Gastropathy 

21
13
4
2

40

Hematochezia
Hemorrhoid
Colon carcinoma

40
40 80

Total 144
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patients experiencing more hematochezia (80 patients) 
compared to other patients who had hematemesis and 
melena.

Based on the above table it was shown that the 
average (mean) of the upper gastrointestinal bleeding 
was BUN 33.2 mg/dL and lower gastrointestinal 
bleeding 11.4 mg/dL. The mean creatinine 1.06 mg/
dL and SCBB 0.75 mg/dL. The mean ratio of BUN/
creatinine of upper and lower gastrointestinal bleeding 
tract was 32.21 and 15.96.

The results were then tested using the unpaired 
t-test to determine the presence of a significant 
correlation between the location of gastrointestinal 
bleeding and the value of the BUN/creatinine ratio.

From the test results it can be concluded that the 
upper gastrointestinal bleeding correlated significantly 
with the value of BUN/creatinine ratio, the value of t 
6.394 and p value of 0.001.

This study showed that the greater the value of the 
ratio of BUN/creatinine, the greater the GI bleeding, 
so it can be predicted site of bleeding occurred in 
the upper gastrointestinal tract, the gastrointestinal 
tract starting from the mouth, esophagus, stomach 
up in the intestinal tract which is an attachment 
for Treitz ligament as a barrier between the upper 
gastrointestinal tract and lower gastrointestinal tract. 
Results of  a research conducted by Ernst et al10, in the 
Davis Medical Center Hospital-University of California 
said that of the 124 patients with gastrointestinal 
bleeding, an average ratio of BUN/creatinine 24 was 
obtained. The results were almost the same with 
the study by Sittichanbuncha et al9 at Ramathibodi 
Hospital Bangkok Thailand, stating that patients with 

Table 2. Results of the average value of the ratio of BUN and creatinine and BUN/creatinine in patients with gastrointestinal 
bleeding treated in the Dr. Wahidin Sudirohusodo Regional Hospital Makassar December-January, 2014

Gastrointestinal bleeding symptoms
Average of  

BUN
(mg/dL)

Average of creatinine
(mg/dL)

Average of BUN/
creatinine ratio

Upper gastrointestinal 
bleeding

Hematemesis
33.2 1.06 32.21

Melena
Lower gastrointestinal 
bleeding

Hematochezia 11.4 0.75 15.96

Table 3. Correlation between the location of gastrointestinal bleeding with a ratio value of BUN/creatinine

Gastrointestinal 
bleeding site

Amount of 
patients

BUN/creatinin ratio
t-value P-value

Min Max Mean (±SD)
Upper gastrointestinal 
bleeding

64 7.8 113.4 32.2±19.8
6.394* 0.001*

Lower gastrointestinal 
bleeding

80 5.8 62.8 15.9±9.9

hemorrhagic manifestations SCBA (hematemesis 
and melena) had a ratio of BUN/creatinine of more 
than 30 while the ratio below 30 tended to lower 
gastrointestinal bleeding.1,9,10

There are two mechanisms which have been 
proposed to explain the increased BUN associated 
with gastrointestinal bleeding, especially in patients 
with upper gastrointestinal bleeding. The first is the 
bleeding manifestation from lesions in the upper 
gastrointestinal site is being hemolyzed by gastric 
acid (HCl) impacting ureum extracted and separated 
from lysed erythrocytes, the ureum will flow through 
duodenum till it is absorbed in high amounts by the 
ileum so that the ureum plasma will be increased. 
Second mechanism related to hypovolemia and reduced 
renal perfusion is associated with significant blood 
loss in the gastrointestinal. Hypovolemia triggered 
the adaptive response of renal with increasing renal 
reabsorption of ureum and consequent reduced ureum 
excretion with increased plasma ureum concentration. 
Unlike the lower gastrointestinal tract bleeding that 
has a lower ratio of BUN/creatinine, this is because 
the process of bleeding in the lower gastrointestinal 
tract is not through lysis of blood urea is not absorbed 
in the colon and eventually disposed  through the anus 
in the form of fresh blood.10-12 However, this study 
has several limitations, there are many factors that 
influence the BUN/creatinin increased ratio besides 
gastrointestinal bleeding, among others is dehydration, 
heart failure, high protein diet, reduced muscle mass 
and hypercatabolic condition caused by trauma, severe 
infection, starvation and use of corticosteroid.
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CONCLUSIONS AND SUGGESTION

Patients with upper gastrointestinal bleeding 
had a ratio of BUN/creatinine which was higher 
compared to patients with lower gastrointestinal tract 
bleeding. It is advisable for patients who come to the 
hospital with gastrointestinal bleeding complaints 
to check blood urea and creatinine levels and then 
calculate the ratio of BUN/creatinine as alternative 
biomarkers in predicting and determining the location 
of gastrointestinal bleeding in addition to endoscopic 
examination.
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