
Predictors of Emergency Blood Transfusion in Esophageal Variceal 
Bleeding
Mehmet Özgür Erdoğan1, Engin Öztürk1, Barış Erdoğan², Mehmet Tahir Gökdemir3, Şahin Çolak1, Murat Orak4, Cahfer Güloğlu4

1Department of Emergency Medicine, Haydarpaşa Numune Training and Research Hospital, İstanbul, Turkey
²Department of Otolaryngology, Afyonkarahisar State Hospital, Afyonkarahisar, Turkey  
3Department of Emergency Medicine, Harran University Hospital, Şanlıurfa, Turkey  
⁴Department of Emergency Medicine, Dicle University Hospital, Diyarbakır, Turkey

Abstract
Objective: Esophageal variceal bleeding is the most important and common complication of cirrhosis. Predicting the indication of emergency transfusion in 
patients with esophageal variceal hemorrhage is controversial. The aim of this study is to identify predictors of emergency transfusion by comparing the differ-
ences in demographic characteristics, vital signs, complete blood count, biochemistry, Partial thromboplastin time values, use of medication, and the insertion 
of nasogastric tubes in transfused and non-transfused esophageal variceal bleeding patients.

Material and Methods: The files of 51 esophageal variceal bleeding patients admitted to the emergency department between 2000 and 2009 were reviewed 
retrospectively. Vital signs of the patients, whole blood counts, biochemistry, PTT, INR values, emergency department blood transfusion, medications, and 
mortalities were recorded. Data were analyzed with SPSS version 17.0. Categorical variables were analyzed with chi-square test, and nonparametric data were 
analyzed with Mann-Whitney U-test.

Results: The incidence of transfusion was significantly higher (p=0.02) in patients with a decreased albumin/globulin ratio. Patients requiring emergency trans-
fusion had significant tachycardia (p=0.016). Age (p=0.026) and hematocrit value (p=0.00001) also predicted the need for emergency transfusion.

Conclusion: Low albumin/globulin ratio, tachycardia, and age over 60 in patients with esophageal variceal hemorrhage predict the indication of emergency 
transfusion. (JAEM 2014; 13: 45-8)
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Introduction 

Esophageal variceal bleeding (OVB) is a common and very im-
portant complication of cirrhosis. Mortality of variceal bleeding has 
decreased from 40% to 20% in the past 20 years. OVB is a disease 
that should be followed in intensive care units; so, if the conditions 
are not suitable, the patient should be transferred to a suitable cen-
ter (1). Because of the lack of gastroenterology units in hospitals, it is 
usually hard to transfer these patients to suitable clinics. Correct and 
prompt blood transfusion can decrease the mortality of OVB (1-3). 
The indications of blood transfusion in OVB cases are the same as in 
other bleeding patients. We have not found any studies on the pre-
dictors of immediate blood transfusion need in OVB patients in the 
literature. The studies on the subject are usually on predictive factors 
that influence 6-week survival (1-3).

The aim of this study is to compare patients with OVB who under-
went blood transfusion and who did not according to demographic 
properties, vital signs, complete blood counts, biochemical profiles, 
prothrombin times, the medications they took, and nasogastric tube 
insertion and define the predictors of emergency blood transfusion. 

Material and Methods 

The patients who were admitted to our emergency department 
with the diagnosis of upper gastrointestinal bleeding between the 
years 2000 and 2009 were retrospectively screened. Among them, 
patients with OVB constituted our study group. Data were collected 
from the patient files and computer records. The emergency blood 
transfusion need was accepted as having a blood transfusion in the 
first 4 hours after admission to the emergency department.
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The vital signs, blood counts, biochemical profiles, prothrombin 
times, international normalization ratio (INR) values, transfusions in 
the emergency department, medications, and mortalities of the pa-
tients were compared.

Statistical Analysis
Data were analyzed with Statistical Package for Social Sciences 

17.0 (SPSS Inc., Chicago, IL, USA). Chi-square test was used for univari-
ate analysis of categorical variables. For the non-parametric variables, 
Mann-Whitney U-test was used. p<0.05 was accepted as significant.

Results 

From the 350 patients who were diagnosed with upper gastro-
intestinal bleeding and hospitalized, 54 patients had OVB. Three 
patients were excluded because of incomplete work-up; 51 patients 
were included in the study.

Mean age of the patients was 56.4±19.5 (range 16-86). The pa-
tients who underwent emergency blood transfusion had a mean 
age of 62±16.3, while the non-transfused ones had a mean age of 
47.7±21.2. Patients who received blood transfusion in the emer-
gency department were significantly older than the non-transfused 
group (p=0.026).

The systolic and diastolic blood pressures were not significantly 
different from each other (Table 1). The mean heart rate of patients 
who had transfusions was 106.94±19.67, while it was 93.45±11.71 for 
the other group. The patients who had transfusions were relatively 
tachycardic (p=0.016).

The time spent in the emergency room did not change signifi-
cantly among the two groups (p=0.194). The patients receiving blood 
transfusions did not receive earlier endoscopies (Table 1).

The patients receiving emergency blood transfusions had a 
mean hematocrit value of 21.2±6.4, whereas the non-transfused pa-

tients’ mean hematocrit was 28.1±4.0. This revealed that the patients 
in need of transfusions have a significantly lower hematocrit level 
(p=0.00001).

There was no statistically significant difference in prothrombin 
times of the transfused and non-transfused patients (p=0.038). While 
56.8% of all patients with OVB had an albumin/globulin ratio lower than 
1, 22 of 31 transfused patients (70%) had an albumin/globulin ratio low-
er than 1 (Table 2). There was a significantly larger number of patients 
with low albumin/globulin ratios in the transfused group (p=0.02).

No statistically significant differences in additional chronic diseas-
es, peptic ulcers, or upper gastrointestinal bleeding history because 
of a different etiology between two groups were revealed (Table 2).

The two groups did not have meaningful differences in the use 
of medications, like beta-blockers, warfarin, nonsteroidal anti-inflam-
matory drugs (NSAIDs), or aspirin (Table 2).

The application of nasogastric tubes and gastric lavage was not 
helpful in predicting the need for transfusion (p=0.635). The mortali-
ty of OVB was 13.7% for all OVB patients (7 of 51 patients).

Discussion

The most serious complications of cirrhosis are hepatic enceph-
alopathy due to portal hypertension, ascites, and OVB (4). OVB is an 
important cause of mortality in cirrhosis (4). The advancements in the 
diagnostic and therapeutic era in the last 20 years have significantly 
decreased the mortality of OVB (4). In our study, we found a mor-
tality rate of 13.7%, which is similar to recent studies (1). In a study 
from Egypt, the mortality rates were 23.8% in patients older than 60 
years of age and 10% in patients younger than 60. The mean age of 
the patients in our study was similar to this study. The transfused pa-
tients had a mean age of 62±16.36 and were significantly older than 
non-transfused patients. Age was a significant predictor of emergen-
cy transfusion need in our study (p=0.026).

	 Mean	 Std. deviation	 Minimum 	 Maximum 	 Grouped Median

Transfused patients					   

Age	 62.03	 16.366	 19	 86	 64.25

Time before admission	 16.55	 19.789	 2	 72	 10.29

Heart rate	 106.94	 19.676	 80	 140	 104

Respiratuary rate	 18.87	 6.438	 0	 36	 17.67

Systolic blood pressure	 105	 23.13	 50	 160	 106

Diastolic blood pressure	 63.55	 18.175	 20	 100	 63.85

Hematocrit	 21.29	 6.477	 10	 45	 20.4

Time before endoscopy	 33.42	 23.867	 2	 96	 27

Non-transfused patients					   

Age	 47.7	 21.29	 18	 80	 53

Time before admission	 43.2	 70.2	 2	 240	 13.5

Heart rate	 93.45	 11.714	 80	 120	 89.67

Respiratuary rate	 17.05	 4.407	 12	 30	 15.4

Systolic blood pressure	 118	 30.018	 80	 190	 109

Diastolic blood pressure	 69.75	 14.553	 40	 100	 69

Hematocrit	 28.1	 4.077	 20	 37	 28.33

Time before endoscopy	 20.63	 12.997	 2	 48	 19.5

Table 1. The differences between transfused and non-transfused groups
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Fifty percent of cirrhosis patients have esophageal varices. Var-
ices appear in 5% of patients without them every year. Twenty-five 
percent of these varices bleed in the next 2 years (4-6). OVB patients 
are usually admitted to emergency clinics. Proper management of 
this disease in the emergency room can save lives. Emergency blood 
transfusions can be important in the management of OVB and can 
reduce mortality (3). The follow-up of OVB requires intensive care 
conditions (6). It is necessary to take precautions against hypovole-
mia and bacterial infections and watch out for renal failure in order 
to treat OVB properly in the emergency room (6). Specific hemostatic 
management is to stop bleeding and prevent rebleeding (4). Emer-
gency service doctors have difficulties in meeting the needs of trans-
fusion in this time-consuming period.

Blood transfusions, saline solutions, and plasma volume expand-
ers should be used in order to keep hemoglobin values over 8 g/
dl (3). Hypovolemia should be avoided to not cause complications, 
like renal dysfunction (3). The adjustments should be made careful-
ly. Over-resuscitation can increase the portal pressure and increase 
bleeding. In our study, the systolic and diastolic blood pressure was 
not different in the transfused and non-transfused groups. There was 
no significant difference in the respiratory rates. Heart rate, which is 
another vital sign, was significantly higher in patients requiring blood 
transfusions. Considering the medical conditions of the patients and 
their medications, the vital signs cannot clearly show the need of 
transfusion. This leads emergency doctors to base the decision of 
blood transfusion predominantly on hemoglobin/hematocrit values 
(3, 7). Hematocrit values can be misleadingly high in the first hours of 
bleeding. In our study, the hematocrit levels of patients who required 
blood transfusions were significantly lower (p=0.00001). The average 
time spent before being referred to a hospital was about 16 hours. 
This might be the reason why the hematocrit was so accurate. In ear-
lier admissions, hematocrit might still be misleading. 

The higher levels of prothrombin times and INR values may the-
oretically increase the need of blood transfusions due to alterations 
in the hemostatic pathways. The studies on this subject reveal differ-
ent outcomes (8). The higher PTT and INR values have not increased 
the need for emergency blood transfusions in our study. Ascites 
(p=0.451), high PTT (p=0.388), and high bilirubin levels (p=0.451), 
which are the Child-Pugh criteria, have not predicted the need for 
blood transfusions (9,10). 

Low albumin/globulin ratio is a classical hallmark related to cir-
rhosis (4-6). In our study, 70% of the transfused patients had low ra-
tios. The patients with lower albumin/globulin ratios were the ones 
with higher Child-Pugh scores. The severity of liver disease (especial-
ly, Child-Pugh class C) is the major and constant prognostic factor for 
early mortality (4-6). 

In these patients, poor prognosis should be expected. In our 
study, low albumin/globulin ratio was a predictor for emergency 
transfusion need. 

Using warfarin, acetylsalicylic acid, beta-blockers, or NSAIDs 
did not increase the need of blood transfusions in our study. Using 
NSAIDs increases variceal and non-variceal upper gastrointestinal 
bleeding by 2-fold (11). Similarly, diagnostic or therapeutic nasogas-
tric tube insertion has not predicted the need for blood transfusion. 
A recent study reveals that nasogastric tube insertion and lavage do 
not have any benefits in upper gastrointestinal bleeding (12). 

In our study, none of the OVB patients admitted to the emergen-
cy room was treated with ceftriaxone. Recent studies reveal that this 
could decrease the mortality (6). Including ceftriaxone to OVB emer-
gency treatment might decrease the mortality.

Our study had several limitations due to the retrospective design, the 
possible effects of the excluded patients, and the small number of pa-
tients. Our findings should be confirmed by further prospective studies.

Conclusion 

Among esophageal variceal bleeding patients, those who are 
older than 60 years of age and tachycardic and have an albumin/
globulin ratio lower than 1 are more likely to need blood transfusions. 
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