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Abstract: Background and Aim: Acute upper
gastrointestinal bleeding (AUGIB) is one of the most
common medical emergencies. Early detection of
at-risk patients is beneficial with respect to treatment
and prognosis. We investigated whether severity of ul-
cers were associated with red blood cell distribution
width (RDW), plateletcrit (PCT), mean platelet volu-
me (MPV) and platelet distribution width (PDW). Ma-

terials and Methods: All patients presenting to the
emergency department with AUGIB between January
2014 and December 2017 were included in the study.
Endoscopy reports, complete blood counts, patient de-
mographic characteristics, and endoscopy results were
obtained retrospectively from hospital records. Pati-
ents with grade I or grade II ulcers (based on the For-
rest classification) were compared in regard to these
parameters. Results: In total, 373 male and 211 female
patients with a mean age ± SD of 66.36 ± 17.36 were
included in this study. Ulcers were detected in 396 of
584 patients (67.8%). There were no differences with
respect to RDW or platelet indices between groups.

Conclusions: Patients presenting with AUGIB
should receive rapid diagnosis and treatment. In this
study of patients with AUGIB grouped by bleeding ae-
tiology, probable early prognostic parameters were not
associated with bleeding severity among patients diag-
nosed with gastric or duodenal ulcers.
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INTRODUCTION

Acute upper gastrointestinal bleeding (AUGIB)
usually manifests itself with hematemesis, melena, or
both. Most cases of AUGIB resolve spontaneously
(70%–80%) and mortality is low (3%–6%). However,

patients should be rapidly diagnosed and treated.
Erythrocyte detection in nasogastric lavage at admis-
sion, tachycardia, and haemoglobin level less than 8
g/dl indicate severe AUGIB. Early detection of
high-risk patients affects prognosis and treatment and
is cost-effective (1-7).

Red cell distribution width (RDW), a measure of

the variability in size of circulating erythrocytes, is

used routinely in clinical practice to determine anae-

mia subtype. Studies also suggest that RDW predicts

morbidity and mortality for various severe diseases.

Furthermore, RDW may independently predict devel-

opment of massive and recurrent bleeding in patients

experiencing percutaneous coronary intervention, in-

tracranial hematoma, or multiple traumas. Plateletcrit

(PCT), mean platelet volume (MPV), and platelet dis-

tribution width (PDW) are routinely evaluated as part

of the complete blood count. It has been suggested that

these parameters may be useful in understanding in-

flammatory, ischemic, and thrombotic conditions as

well. To date, the number of studies addressing the re-

lationship between gastrointestinal diseases and plate-

let indices is low. A few studies have shown MPV to be

low during acute exacerbations ofinflammatory bowel

disease and MPV to be high among patients with colon

cancer and a poor prognosis. Upper gastrointestinal en-

doscopy (UGE), which is usually required to diagnose

and manage AUGIB in the hospital, plays an important

role in determining AUGIB severity and aetiology. In

patients with haemorrhage, a wide variety of endosco-

pic methods (eg, endoscopic sclerotherapy and endo-

scopic haemoclipping) are commonly used. The For-

rest classification, which is commonly used in conjun-

ction with UGE to describe peptic ulcers, isvery useful

in determining re-bleeding risk; however, UGE is not
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performed routinely at all health centres. Patients pre-

senting with severe AUGIB should be selected care-

fully for prompt transfer to centres with endoscopy ca-

pabilities (8-14).

In this study, our primary aim was to describe
AUGIB aetiology for patients presenting to our hospi-
tal. Secondarily, we aimed to determine whether
AUGIB severity (Forrest classification) was related to
RDW, PCT, MPV, and PDW.

MATERIALS AND METHODS

Patient data and endoscopy reports were retro-
spectively obtained from hospital records. Between Ja-
nuary 2014 and December 2017, patients who were
presented to our emergency department with AUGIB
and underwent upper gastrointestinal endoscopy were
eligible for the inclusion in the study. Patients were ex-
cluded if they had a history of haematologic disease,
refused laboratory testing or treatment, requested tran-
sfer to another facility, were pregnant, or had medical
records that lacked clinical or laboratory data. Appro-
val from local ethics committee and written/informed
consent from patients were not obtained because the
study was retrospective. The study conformed to the
ethical guidelines of the 1975 Declaration of Helsinki.

Endoscopy reports for patients with confirmed ga-
stric or duodenal ulcers were classified by a gastroente-
rologist according to the Forrest classification: 1a and
1b ulcers were classified as high re-bleeding risk; 2a,
2b and 2c ulcers were classified as increased re-bleed-
ing risk. Patients were divided into 4 groups according
to RDW:(1) RDW less than 12.8; (2) RDW greater than
12.9 and less than 14.4; (3) RDW greater than 14.5 and
less than 16.5; or (4) RDW greater than 16.6.

Complete blood count values and demographic
characteristics were retrospectively obtained from hos-
pital records. Patients with high re-bleeding risk (For-
rest 1) and increased re-bleeding risk (Forrest 2) were
compared to each other.

RESULTS

Demographic characteristics and endoscopy re-
sults for 584 patients (63.9% male) were included in
this study. The mean ± SD age was 66.36 ± 17.36 years.
Demographic characteristics and endoscopy results are
presented in Table 1 and Figure 1. Duodenal and gas-
tric ulcers were the most common and second most
common causes of upper gastrointestinal bleeding, re-
spectively.

Gastric and duodenal ulcers were detected in 396 of
584 patients. According to the Forrest classification for
ulcers, 61 (15.4%) had type Ia; 73 (18.5%) had Ib; 184
(46.5%) had IIa; 72 (18.1%) had IIb and 6 (1.5%) had IIc.
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Table 1. Demographics of the patients

Age, mean (SD) 66.36 (17.63)

Male, n (%) 373 (63.9)
Medication, n (%) 58 (9.9)
Antiplatelets 43 (7.3)
NSAIDs 8 (1.4)
Anticoagulants 7 (1.2)
Melena, n (%) 220 (37.7)
Syncope, n (%) 359 (61.5)
CLD, n (%) 48 (8.2)
Cause of UGIB

Duodenal Ulcer, n (%) 256 (43.8)
Gastric ulcer, n (%) 140 (24)
Esophageal varices, n (%) 55 (9.4)
Esophageal ulcer, n (%) 53 (9.1)
Erosive gastritis ,n (%) 21 (3.6)
Malignancy, n (%) 19 (3.3)
Others, n (%) 40 (6.8)
Hemoglobin, mean (SD) (g/dl) 9.35 (2.3)
Hematocrites (%) 28.4 (6.7)
Platelets (10

9
) 234 (95)

MPV (fl) 9.5 (1.8)
PCT 0.22 (0.09)
PDW (fl) 13.8 (3.3)
RDW (%) 15.5 (2.7)
1 (RDW < 12.8) 48 (8.2)
2 (RDW 12.9 – 14.4) 189 (32.4)
3 (RDW 14.5 – 16.5) 195 (33.4)
4 (RDW > 16.5) 152 (26)
Forrest Classification (n: 396)

Ia, n (%) 61 (15.4)
Ib, n (%) 73 (18.5)
IIa, n (%) 184 (46.5)
IIb, n (%) 72 (18.1)
IIc, n (%) 6 (1.5)

SD: Standard deviation, n: number, NSAID: Non-steroid
anti-inflammatory drugs, CLD: Chronic liver disease, UGIB:
Upper gastrointestinal bleeding, MPV: Mean platelet volüme,
PCT: Platecrite, PDW: Platelet distrubution width, RDW:
Reticulocytes distrubution width

Figure 1



There were no differences in blood cell characteri-
stics (RDW subgroups, PCT, MPV, PDW) or demo-
graphics between patients in Forrest I and Forrest II
groups (Table 2).

Results of univariable and multivariable logistic
regression analysis of factors associated with ulcer di-
agnosis are presented in Table 3. Only advanced age
and presence of CLD were related to re-bleeding risk.
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Table 2. Comparisons of whole blood test parameters between Forrest 1 and Forrest 2 patients

Forrest I Forrest II P value

Age 67.7 (18) 63.5 (18) NS

Hemoglobin, mean (SD) (g/dl) 9.37 (2.5) 9.21 (2.28) NS

Hematocrites, mean (SD) (%) 28.4 (7.4) 27.9 (6.6) NS

Platelets, mean (SD) (10
9
) 235 (79) 243 (84) NS

MPV, mean (SD) (fl) 9.5 (1.6) 9.5 (1.8) NS

PCT, mean (SD) 0.23 (0.1) 0.23 (0.08) NS

PDW, mean (SD) (fl) 13.5 (3.5) 13.9 (3) NS

RDW, mean (SD) 15.3 (3.3) 15.2 (2.5) NS

1 (RDW < 12.8), n (%) 14 (10.4) 23 (8.8) NS

2 (RDW 12.9 – 14.4), n (%) 52 (38.8) 98 (37.4) NS

3 (RDW 14.5 – 16.5), n (%) 44 (32.8) 83 (31.7) NS

4 (RDW > 16.5), n (%) 24 (17.9) 58 (22.1) NS

SD: Standard deviation, n: number, MPV: Mean platelet volume, PCT: Platecrite, PDW: Platelet distrubution width, RDW:
Reticulocytes distrubution width

Table 3. Univariable and multivariable logical regression analysis of factors for ulcer diagnosed patients

Univariate Multivariate

OR
Confidence Interval

Lower Upper
P value OR

Confidence Interval
Lower Upper

P value

Age 1,014 1,001 1,026 0,028 1,016 1,002 1,031 0,030

Female 1,028 0,829 1,276 0,800 0,997 0,784 1,268 0,980

Hemoglobin 1,031 0,944 1,126 0,500 1,054 0,619 1,794 0,847

RDW_(1) Baseline —- —- 0,775 —- —- —- 0,800

RDW_(2) 1,028 0,734 1,441 0,870 1,005 0,701 1,440 0,979

RDW_(3) 1,028 0,723 1,461 0,880 0,983 0,669 1,442 0,928

RDW_(4) 0,802 0,531 1,212 0,295 0,784 0,474 1,297 0,343

Hematocrites 1,010 0,980 1,041 0,521 0,982 0,821 1,176 0,846

PCT 0,575 0,050 6,630 0,658 1,406 0,043 45,966 0,848

MPV 1,012 0,899 1,138 0,847 0,988 0,833 1,172 0,893

PDW 0,969 0,908 1,034 0,340 0,971 0,895 1,053 0,478

PLT 0,999 0,996 1,001 0,361 0,998 0,994 1,002 0,291

Urea 1,001 0,996 1,005 0,677 1,000 0,994 1,005 0,875

Melena 1,048 0,845 1,300 0,670 1,022 0,790 1,323 0,866

Syncope 0,840 0,680 1,037 0,105 0,800 0,616 1,039 0,095

Druguse 1,326 0,942 1,866 0,105 1,140 0,773 1,680 0,509

CLD 3,181 1,082 9,354 0,036 3,431 1,145 10,280 0,028

HF 2,000 0,850 4,704 0,112 1,947 0,774 4,899 0,157

OR: Odds ratio, RDW: Reticulocytes distrubution width, PCT: Platecrite, MPV: Mean platelet volume, PDW: Platelet distrubution
width, PLT: Platelets, CLD: Chronic liver disease, HF: Heart Failure



Comparisons of baseline blood tests and patient
demographic characteristics among the four RDW gro-
ups are presented in Table 4. Haemoglobin, haematoc-
rit and MPV were lower in the high RDW groups (3
and 4) than the low RDW groups (1 and 2). Urea level,
platelet count, PDW and mean age were higher in the
high RDW groups (3 and 4) than the low RDW groups
(1 and 2; P < .05).

DISCUSSION

AUGIB accounts for a significant portion of
emergency department visits and is a cause of serious
mortality and morbidity. In this study, duodenal ulcer,
gastric ulcer, and oesophageal variceal bleeding were
the most common causes of gastrointestinal bleeding.
Early diagnosisof AUGIB and early risk stratification
improve prognosis. Early identification and treatment
of patients who require endoscopy is helpful. Many
factors affect severity of gastrointestinal bleeding and
re-bleeding risk (7-10).

Recent studies suggest possible biomarkers for
determining gastrointestinal bleeding severity. In a
study of paediatric patients with Henoch-Schönlein
purpura, MPV levels were low among patients with
UGIB (15). When acute blood loss occurs, MPV is ex-
pected to decrease, whereas platelets are expected to
increase (16). However, MPV was higher among pati-
ents with UGIB compared with a control group of he-
althy volunteers in a study Tano…lu et al.;the authors
suggest that this change resulted from sympathetic ac-
tivity related to hypovolemia and hypotension (17).
Changes to platelet shape, size, and function may re-
sult from platelet activation in response to improved
sympathetic activity (18, 19).

Variations in erythropoietin level and erythropoie-
tin non-responsiveness are related to RDW levels.

RDW can be seen physiologically in pregnant persons,
black persons, and those who exercise heavily (20, 21).
Various studies suggest that RDW is an independent
risk factor for mortality and morbidity among persons
with cancer, diabetes, cardiovascular disease, throm-
boembolic disease, kidney or liver disease, and inflam-
matory disease (22-25). RDW may also be related to
risk associated with percutaneous coronary angiograp-
hic intervention and development of cancer following
trauma. In major bleeding, venous inflammation and
thrombosis mayincrease inflammatory cytokines,
which in turn supress erythrocyte maturation. It has
been suggested that suppression of erythrocyte matura-
tion increases RDW (11, 13).

In this study,endoscopic Forrest classification was
used to divide patients into two groups based on endo-
scopic findings related to gastric or duodenal ulcers.
Demographic characteristics and laboratory parame-
ters were compared between groups. In this prelimi-
nary exploration of biomarkers potentially associated
with bleeding risk, RDW, PLT, PCT, MPV, and PDW
levels did not differ by re-bleeding risk. Furthermore,
there were no differences in re-bleeding risk by RDW
subgroup. Haemoglobin, haematocrit, and MPV were
lower in the high RDW groups (3 and 4) than the low
RDW groups (1 and 2). However, urea, PLT, PDW, and
mean age were higher in the high RDW groups (3 and
4) than the low RDW groups (1 and 2).

Our study should be considered in light of its ret-
rospective design that used existing hospital records
only.

In conclusion, AUGIB is among the most common
reasons for seeking emergency medical services. Early
diagnosis and treatment is important for a favourable
prognosis. Although UGE is useful in diagnosing and
treating these patients, rapid, practical, easy-to-use, and
inexpensive biomarkers are needed to determine bleed-
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Table 4. Statistically significant results in comparisons of baseline blood tests

and patient demographics among the four RDW groups

RDW 1 (n:37) RDW 2 (n:150) RDW 3 (n:127) RDW 4 (n:82) P Value

Age, mean, SD 50.32 ± 22.77 63.27 ± 16.94 68.45 ± 17.36 69.28 ± 15.29 < 0.001

Hemoglobin, mean, SD 10.75 ± 2.18 9.66 ± 2.17 8.88 ± 2.41 8.46 ± 2.25 < 0.001

Hematocrite, mean, SD 32.12 ± 6.32 29.05 ± 6.52 26.95 ± 7.13 26.34 ± 6.53 < 0.001

MPV, mean, SD 10.56 ± 0.78 10.00 ± 1.39 9.17 ± 1.93 8.91 ± 2.05 < 0.001

PDW, mean, SD 12.29 ± 1.93 12.92 ± 2.90 14.31 ± 3.13 15.27 ± 3.56 < 0.001

PLT, mean, SD 216.38 ± 55.14 232.05 ± 66.70 243.18 ± 87.80 265.89 ± 105.04 0.006

Urea, mean, SD 65.81 ± 34.28 80.99 ± 39.95 92.58 ± 50.77 87.87 ± 49.89 0.009

RDW 1 group (RDW<12.8%); RDW 2 group (RDW 12.9–14.4%); RDW 3 group (RDW 14.5–16.5%); RDW 4 group (RDW >
16.6%);
RDW: Reticulocytes distrubution width, SD: Standard deviation, MPV: Mean platelet volüme, PDW: Platelet distrubution width,
PLT: Platelets



ing severity. Our study showed that there were no diffe-
rencesin these blood count parameters among patients
with gastrointestinal ulcers who were at high risk and in-
creased risk of re-bleeding. Future, prospective, rando-
mized controlled studies should address this question.

Abbreviations

AUGIB — Acute upper gastrointestinal bleeding
RDW — Red blood cell distribution width
PCT — Plateletcrit
MPV — Mean platelet volume
PDW — Platelet distribution width
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Sa`etak

KOEFICIJENT VARIJACIJE DISTRIBUCIJE ERITROCITA I TROMBOCITA

KAO PREDIKTORA U UTVR\IVANJU PROGNOZE KRVARENJA

IZ GORNJIH PARTIJA GASTROINTESTINALNOG TRAKTA
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2
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Uvod i cilj: Akutno krvarenje iz gornjeg dela ga-
strointestinalnog trakta (AUGIB) je jedno od naj~e{}ih
urgentnih stanja u medicini. Rana detekcija pacijenata,
koji su pod rizikom je od velikog benefita u pogledu le-
~enja i prognoze. Istra`ivali smo da li je te`ina ulkusne
bolesti povezana sa koeficijentom varijacije distribuci-
je eritrocita (RDW), zapreminskim udelom trombocita
(PCT), srednjjom vredno{}u trombocita (MPV) i koe-
ficijentom distribucije trombocita (PDW).

Materijal i metode: Svi pacijenti, koji su se javili
u urgentno odeljenje sa AUGIB u periodu od januara
2014. do juna 2014. godine bili su uklju~eni u studiju.
Endoskopski nalazi, kompletna krvna slika, demograf-
ske karakteristike pacijenata, i endoskopski rezultati su
bili sakupljani retrospektivno iz bolni~ke dokumenta-
cije. Pacijenti sa stadijumom I ili stadijumom II ulkusa

(odre|ivanoj prema Forrest klasifikaciji) bili su upore-
|ivani u pogledu ovih parametara. Rezultati: Ukupno
373 pacijenta i 211 pacijentkinja uzrasta 66,36 ± 17,36
godina su uklju~eni u studiju. Ulkus je bio dijagnosti-
kovan kod 396 od 584 pacijenta (67,8%). Nije prona-
|ena statisti~ki zna~ajna razlika u pogledu RDW-a ili
trombocita izme|u grupa.

Zaklju~ak: Pacijenti koji boluju od AUGIB tre-
baju biti podvrgnuti urgentnoj dijagnostici i tretmanu.
U ovoj studiji pacijenti sa AUGIB, grupisani prema
etiologiji krvarenja, verovatni rani prognosti~ki para-
metri nisu bili povezani sa te`inom krvarenja u grupi
pacijenata sa dijagnostikovanim gastri~nim ili duode-
nalnim ulkusom.

Klju~ne re~i: endoskopija, gastrointestinalno kr-
varenje, ulkus, RDW, PCT, MPV, PDW.
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