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The clinical and laboratory findings of 290 cases of bloody diarrhea who
presented to the department of Diarrhea Training and Treatment between
June 1998 and May 2002 were investigated, and compared to those of two
consecutive cases who had watery diarrhea. The bloody diarrhea group had
higher mean age, higher frequencies of diarrhea, lower frequencies of vomiting,
and shorter durations of diarrhea at the time of admission as compared to the
watery diarrhea group. The number of cases using antibiotics before the onset
of diarrheal attacks was higher in the bloody diarrhea group, and sulbactam-
ampicillin had been used more frequently in this group. The presence of
dehydration was similar in the two groups, but the occurrence of moderate to
severe dehydration was significantly less in the bloody diarrhea group. Salmonella
was the most common enteropathogen in the bloody diarrhea group; however,
isolation of shigella was similar in both groups. In the bloody diarrhea group,
one had convulsion, one rectal prolapse, and one intussusception. The rates of
hospitalization and antibiotic use were higher in the bloody diarrhea group.
The use of antibiotics should be evaluated in cases with bloody diarrhea.
Further studies are necessary to detect changes in the pathogens responsible

for bloody diarrhea in developing and developed countries.
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About 10% of diarrhea episodes in children
under five years of age have blood visible in
the stool, and these account for about 15% of
diarrhea-associated deaths in this age group
worldwide. Compared to watery diarrhea, bloody
diarrhea generally lasts longer, is associated with
more complications, is more likely to adversely
affect a child’s growth, and has a higher fatality
ratel. Dysentery is characterized by the passage
of watery stools containing blood and mucus,
abdominal cramps, rectal burning, fever, and
occasionally toxicity?. Watery diarrhea causes
high incidences of vomiting, often before the
onset of diarrhea, and relatively infrequent stools
of large volume3, whereas bloody diarrhea causes
frequent stools of small volume?. Dehydration
and vomiting are more common in watery
diarrhea than in bloody diarrheal. There are
only a few studies comparing the clinical
and laboratory features of bloody and watery
diarrhea cases worldwide. To the best of our

knowledge, there has been no such study
conducted in Turkey. In the present study,
the clinical and laboratory findings of children
with bloody diarrhea were compared to those
of children with watery diarrhea who presented
to Hacettepe University Ihsan Dogramaci
Children’s Hospital, Ankara, Turkey.

Material and Methods

This study included all cases with bloody
diarrhea, from Central Anatolia, who admitted
to Hacettepe University IThsan Dogramaci
Children’s Hospital, Department of Diarrheal
Disease Training and Treatment, between June
1998 and May 2002. All cases were managed
according to World Health Organization
(WHO) criterial. For every case of bloody
diarrhea included in the bloody diarrhea group
(BD group), two consecutive cases of watery
diarrhea were added to the watery diarrhea
group (WD group).
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Diarrhea was defined as the passage of three
or more loose stools during the 24-hour (h)
period preceding hospital presentation’. Bloody
diarrhea was defined as any diarrheal episode
in which loose or watery stools contained
gross blood!.

In this retrospective case-control study, the
histories of the patients, clinical and laboratory
data were obtained from hospital files. The
following information, when available, was
recorded: age in months, gender, duration of
illness before presentation, stool frequency,
history of fever, vomiting, abdominal pain,
presence of mucus in stool, seizures during the
illness, antibiotic use before diarrheal episode,
and antibiotic use for the treatment of diarrhea.
Additionally, body weight at presentation and
the presence of dehydration and coexisting
disease were recorded. Laboratory information
included stool examination for the presence
of leukocytes and parasites, stool culture,
Clostridium difficile toxin assay, complete
blood count, blood pH, serum HCO3, serum
electrolyte, blood urea nitrogen (BUN), and
creatinine and uric acid levels.

The nutritional status of the patients was
evaluated using the National Charts of Health
Statistics (NCHS) growth charts*. Leukocytosis
was defined as a leukocyte value above 95
percentile according to age®. Hyponatremia
was defined as serum sodium levels <130
mEq/L, hypernatremia as serum sodium levels
>150 mEq/L, and hypopotassemia as serum
potassium level <3 mEq/L!.
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All the stool samples were cultured on Salmonella-
Shigella (SS) agar, eosin-methylene blue (EMB),
and selenite F agar. Stool samples were not
studied for viral agent.

All analyses were conducted using SPSS statistical
software package (version 6.0 for Windows,
SPPS Inc, Chicago, IL, USA). Student t-test or
x? was used for statistical comparison when
appropriate.

Results
Clinical Findings

Two hundred ninety children with BD group
and 580 children with WD group were
enrolled in the study. Table I shows the
clinical characteristics of the patients in both
groups. Patients with bloody diarrhea were
older (Table I). Watery diarrhea was more
common among children younger than 2
years of age (349/580, 60% of cases), whereas
bloody diarrhea was more common among
2-10 year olds (158/290, 55% of cases). The
male/female ratio was similar in both groups.
There were fewer patients with low weight for
age (<5t percentile for NCHS growth charts)
in the BD group than in the WD group (4%
and 9%, respectively; p=0.030) (Table I).

At presentation, patients in the BD group had
shorter diarrheal duration, higher frequency of
stool output, and less vomiting than the patients
in the WD group. The presence of fever was
similar in both groups. More patients in the BD

Table I. Clinical Features of Children in the Bloody Diarrhea and Watery Diarrhea Groups Upon Presentation

Bloody diarrhea

Watery diarrhea

n/N % n/N % p

Male sex 159/290 55 328/580 57 0.664
Mean age (months)* 59.3+47.7 36.7+59.9 <0.001
Age <24 months 85/290 29 349/580 60 <0.001
Weight for age <5p 11/251 4 47/541 9 0.030
Duration of diarrhea (day)* 2.6+2.4 3.1+2.7 0.003
Frequency of stool (per day)* 12.1+11.2 (n:255) 6.9+4.9 (n:523) 0.001
Vomiting 85/290 29 321/580 55 0.001
Mucus in stool 149/165 90 150/309 49 0.001
History of fever 142/290 49 280/580 48 0.886
Abdominal pain requiring further evaluation = 20/290 7 20/580 4 0.022
Dehydration 47/290 16 103/580 18 0.567

Mild 8/47 17 7/103 7 0.050

Moderate to severe 39/47 83 96/103 93 0.050

*mean=+SD.
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group required pediatric surgical consultation
due to presence of abdominal pain (7% and
4%, respectively; p=0.022, Table I).

More children in the WD group had coexisting
disease [WD group: 215/580 (37%); BD group:
75/290 (26%), p=0.001], and upper respiratory
tract infection (URTI) was the most common,
which appeared with similar frequency in both
groups [BD group: 66/290 (23%); WD group:
160/580 (28%), p=0.125]. The other common
coexisting diseases were lower respiratory
tract infection [BD group: 3/290 (1%); WD
group: 28/580 (5%), p=0.004] and urinary
tract infection [BD group: 6/290 (2%); WD
group: 24/580 (4%), p=0.115].

There was no difference in the age distribution
of dehydrated patients in both groups (Table I).
Moderate to severe dehydration was seen
more frequently in the WD group. Overall,
dehydration was more common among the
children aged 0-2 years in the WD group [80/
349 (23%) in <24 months age group; 23/231
(10%) in =24 months age group, p<0.001],
but no difference was found in the BD group
according to age groups [17/85 (20%) in <24
months age group; 30/205 (15%) in =24
months age group, p=0.170].

More patients had a history of antibiotic
use before the onset of diarrhea in the BD
group [BD group: 58/290 (20%); WD group:
82/580 (14%), p=0.027] (Table II). Sulbactam-
ampicillin (SAM) was the most commonly
used antibiotic before the onset of diarrhea
in both groups, although SAM was used more
frequently among the BD group patients before
onset (Table II).
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Laboratory Findings

The patients in the BD group had a higher
mean hemoglobin level and leukocyte count,
and leukocytosis was more common in the BD
group than in the WD group (Table III). The
BD group had a higher mean blood pH and
serum HCOj level. There was no significant
difference between the two groups in the
number of patients having blood pH <7.3.
The ratio of patients with serum HCOj level
<15 mmol/L was lower in the BD group. The
BD group also had lower mean serum BUN and
uric acid levels. The mean serum creatinine and
electrolyte values were similar in both groups.
One patient in the BD group and one in the
WD group had hyponatremia, one patient in
the BD group and two in the WD group had
hypernatremia, and one patient in the BD group
had hypopotassemia (Table III).

The number of cases with five or more
leukocytes in microscopic stool examination
and positive stool cultures was higher in the BD
than WD group [63/138 (38%); 18/166 (11%)
respectively, p<0.001]. The number of patients
with positive stool culture result was higher
in the BD than WD group (Table IV). The
isolation rate of salmonella and campylobacter
species were higher in the BD group, while
that of shigella was similar in the two groups.
Salmonella species were the most frequently
isolated enteropathogen in the BD group,
whereas shigella species were the most
frequently isolated enteropathogen in the WD
group. Shigella sonnei was the predominant type
among the shigella species; Shigella boydii and
Shigella dysenteriae were not isolated from any

Table II. Antibiotic Use Before the Onset of Diarrhea

Bloody diarrhea

Watery diarrhea

Odds ratio

Antimicrobial agent n % n % (95% CI) p

Penicillin 52 18 50 9 2.316 <0.001
(1.526-3.515)

SAM® 47 16 34 6 3.106 <0.001
(1.948-4.952)

Other than penicillin 6 2 32 6 0.164 0.013
(0.067-0.398)

Total antibiotic usage 58 20 82 14 1.518 0.027

(1.048-2.199)

CI: Confidence interval. SAM: Sulbactam-ampicillin.
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Table III. Hematologic and Biochemical Parameters in the Bloody Diarrhea and
Watery Diarrhea Groups During Presentation

Bloody diarrhea

Watery diarrhea

n mean=+SD n mean=+SD p
Hemoglobin (g/dl) 129 12.2+1.7 276 11.441.5 <0.001
Hematocrit (%) 118 36.0+4.7 258 33.6+4.3 <0.001
WBC (x10%/L) 127 12.3+4.7 274 11.0+4.5 0.009
Leukocytosis 30/127 (24%) 37/274 (14%) 0.012
Platelet (x10°/L) 112 404+474 252 353+203 0.152
MCV (fl) 101 77.9+7.3 240 74.449.0 <0.001
RDW (%) 80 13.4+1.9 202 14.6+2.9 <0.001
pH 60 7.35+0.07 124 7.32+40.07 0.009
HCO3; (mmol/L) 59 20.0£3.0 124 17.2+4.1 <0.001
pH <7.3 15/60 (25%) 49/124 (40%) 0.069
HCO3 <15 3/59 (5%) 37/124 (29%) <0.001
Sodium (mEgq/L) 65 13845 133 137+4 0.541
Potassium (mEq/L) 64 4.3+0.6 132 4.2+0.7 0.392
Chloride (mEq/L) 61 104+13 123 10746 0.082
BUN (mg/dl) 27 9.2+4.5 57 13.649.6 0.005
Creatinine (mg/dl) 29 0.57+0.27 52 0.54+0.29 0.656
Uric acid (mg/dl) 24 4.6+2.5 49 6.2+3.2 0.022

WBC: White blood cell count. MCV: Mean corpuscular volume. RDW: Red cell distribution width. BUN: Blood urea nitrogen.

Table IV. Results of Stool Culture and Microscopic Examination of Stool in the
Bloody Diarrhea and Watery Diarrhea Groups

Bloody diarrhea (n:194)

Watery diarrhea (n:338)

Microorganism n % N % p
Salmonella species 15 8 9 3 0.007
Salmonella group D 11 6 4 1
Salmonella group B 3 2 2 0.6
Salmonella group C1 1 0.5 1 0.3
Salmonella paratyphi 1 0.3
Unknown 1 0.3
Shigella species 8 4 14 4 0.991
S. sonnei 8 4 12 3
S. flexneri 1 0.3
Unknown 1 0.3
Campylobacter 4 2 1 0.3 0.042
Positive stool culture 27 14 27 8 0.029

of the patients in either group, and Shigella
flexneri was isolated from only one patient in
the BD group (Table IV).

Giardia was found in two patients in each group,
and none of the patients had amebiasis. C. difficile
assay was performed in 14 patients in the BD
group and the test results were negative.

Outcomes

There was no mortality among the patients in
either group. In the BD group, one patient had
invagination, one had perforation, and one had

rectal prolapsus. The rate of hospitalization and
antibiotic treatment was higher in the BD group
(Table V). Trimethoprim-sulfamethoxazole
(TMP/SMX) was the most commonly used
antibiotic in both groups [BD group: 84/290
(29%); WD group: 7/580 (1%)]. Ciprofloxacin
and metronidazole were the other most
commonly used antibiotics [BD group: 49/290
(17%), 27/290 (7%); WD group: 4/580 (1%),
2/580 (0.3%), respectively]. Intravenous fluid
therapy was administered to more of the
patients in the BD group compared to the WD
group, but the difference was not significant.
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Table V. Treatment and Hospitalization in the Bloody Diarrhea and Watery Diarrhea Groups

Bloody diarrhea

Watery diarrhea

n % n % p
ORT treatment 15 5 84 15 <0.001
Intravenous fluid treatment 24 8 31 5 0.093
Hospitalization 17 6 12 2 0.005
Antibiotic treatment 161 56 19 3 <0.001

ORT: Oral rehydration therapy.

The number of patients who required oral
rehydration treatment (ORT) treatment was
lower in the BD group; however, when age
was taken into consideration, it was similar
among children aged 0-2 years in both groups.
None of the patients over the age of 2 years
received ORT in the BD group, while five
patients over 2 years of age required ORT in
the WD group.

Discussion

Watery diarrhea was more common among
children aged 0-2 years, whereas bloody
diarrhea was more common among children
aged 2-10 years, and the mean age was higher
in the BD group. Similarly, it was shown that
the peak prevalence of watery diarrhea occurs
between the ages of 6 and 11 months, while
the peak prevalence of bloody diarrhea occurs
in children 18-23 months of age®.

In the present study, the mean duration of
diarrhea upon presentation was shorter in the
BD group. This can be explained by parents’
perceptions of bloody diarrhea as a more severe
disease than watery diarrhea. There was a
similar report from Bangladesh showing that
children with bloody diarrhea were taken to
hospital sooner after the onset of diarrhea than
children with watery diarrhea’.

The patients in the BD group of the present
study had a higher frequency of diarrhea and
less vomiting than those in the WD group.
Large bowel involvement, which causes bloody
diarrhea, produces frequent and small volume
stools, whereas small bowel involvement, most
commonly caused by rotavirus, produces a
high incidence of vomiting, often before the
onset of diarrhea, and large volume, watery,
and relatively infrequent stools?.

We found that the number of patients with
fever was similar in the BD and WD groups.
Fever in a child with diarrhea might be due

to other coexisting infections (e.g. pneumonia
or otitis media) or dehydration!. The BD
group had more patients with abdominal pain
and more patients that were consulted with
pediatric surgery. Abdominal pain is more
common in patients with bacterial diarrhea,
which can cause bloody diarrhea, than in those
having diarrhea caused by viral agents?.

Antibiotic-associated diarrhea is a common
complication of antibiotic therapy, occurring
in 5 to 39% of patients receiving antibiotics?.
In our study, the number of patients receiving
antibiotics before the onset of diarrhea was
higher in the BD group. Although the number
of patients who received antibiotics was high,
all of the C. difficile toxin assays were negative.
Possible explanations for this are that C. difficile
is the cause of only 10-25% of all antibiotic-
associated diarrhea, the sensitivity of C. difficile
toxin assay is 70-80%, and microorganisms
other than C. difficile (e.g. Staphylococcus aureus,
Clostridium perfringens) can also cause antibiotic
associated diarrhea8-19. Moreover, antibiotics can
have direct toxic and allergic effects on mucosa,
and some of them can change intestinal motility
and disturb the metabolic function of intestinal
flora8. Antibiotic-associated diarrhea can occur
in association with any antibiotic; however, it
is most commonly associated with penicillin,
ampicillin, clindamycin, and cephalosporin!!.
Although SAM was the most common antibiotic
given in both groups prior to the onset of
diarrhea, the number of patients receiving SAM
was higher in the BD group. To the best of our
knowledge, the present study is the first to report
that SAM use was higher in a cohort of BD
patients compared to a cohort of WD patients.

Although the number of patients with dehydration
was similar in both groups, the frequency of
moderate to severe dehydration was more
common in the WD group. Since 80% of fluid
absorption occurs in the small bowel, a pathologic
process that predominantly affects the small
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bowel, such as watery diarrhea, will predispose
patients to more rapid dehydration3. In young
infants, the intestinal mucosa tends to be more
permeable to water3. As the child matures, the
permeability of the mucosa diminishes. Therefore,
in young infants, the impact of increased luminal
osmolality due to the diarrheal process can result
in greater net fluid and electrolyte loss than in
older children with a similar process3. In our
study, dehydration most commonly developed
in patients under two years of age in the WD
group, but no difference was found in the BD
group according to age groups.

In the present study, the frequency of patients
having URTI was similar in both groups. It
has been reported that symptoms of URTI
frequently accompany diarrhea!?.

The mean leukocyte count was higher in the
BD group, as was the number of patients with
leukocytosis. The hemoglobin, hematocrit, and
corpuscular hemoglobin mean values were
higher and the red cell distribution weight
values were lower in the BD group. This may
be related to presence of younger children in
the WD group.

The mean blood pH and serum HCOj3 levels
and the number of patients with serum
HCO; levels <15 were lower in the WD
group. This may have been due to the higher
number of moderate to severely dehydrated
cases in the WD group. Although electrolyte
loss is known to be more common in cases
of watery diarrhea than in bloody diarrheal, in
the present study, the mean electrolyte levels
and the number of patients with electrolyte
imbalance were similar in both groups.

The higher frequency of fecal leukocytes in the
BD group of our study might have been caused
by the invasion of the intestinal epithelium by
the pathogen, which usually results in an acute
inflammatory response, even in the early stages
of dysenteryl3. Although in the present study,
the isolation rate of all pathogens was higher
in the BD group than in the WD group, this
rate was lower than what has been reported in
other studies. A child with bloody diarrhea has
a 50% chance of having a bacterial infection,
while only one in three children with bacterial
diarrhea will have bloody stools3.

Even though it was shown that the isolation
rate of shigella was higher in BD group than
in the WD group in numerous reports from
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other developing countries®!415 the present
study found similar rates between the BD and
WD groups. This might have been because
of the particular shigella species seen in our
patients. S. sonnei was the most common of
the shigella species observed in this study,
which is in concordance with previous reports
from Turkey!'®17. It is known that S. sonnei
and S. boydii usually cause febrile, self-limiting
watery diarrheal8. Salmonella was the most
commonly isolated pathogen in the BD group.
Higher rates of isolation of S. sonnei and of
non-typhoidal salmonella species are trends
that have been associated with socioeconomic
development and improved sanitation in
Europe, North America, and Israell®20. A
report from Israel found that since 1975 there
has been an overall decrease in the isolation
of shigella species, especially of S. flexneri,
in cases of clinical dysentery in Israel, most
probably the result of a concomitant increase
in Salmonella spp?°. On the other hand, it
was reported that recent use of antimicrobials
is significantly associated with salmonella
infection?!. In addition, antibiotic usage for
bloody diarrhea before presentation to a
hospital might inhibit pathogen isolation. In
our study, the frequency of antibiotic use before
the onset of diarrhea was high. Unfortunately,
an association between antibiotic use and
salmonella gastroenteritis could not be analyzed
because of the limited number of cases in the
present study.

In the present study, the isolation rate of
campylobacter was higher in the BD group.
Patients infected with campylobacter more
frequently develop bloody diarrhea in developed
countries, whereas they more frequently develop
watery diarrhea in developing countries?2.
Amoebiasis is an unusual cause of bloody
diarrhea in young children, usually causing
less than 3% of episodes!. A Turkish study
reported that Entamoeba histolytica was detected
in 1.3% of patients with diarrhea2?3. In 93
stool examinations performed for E. histolytica
conducted during the present study, all test
results were negative.

The fatality rate of bloody diarrhea ranges from
1% to 13% when the appropriate treatment is
not given?425. This rate is 0.27% for watery
diarrhea®. In our study, there was no mortality
in either group. The convulsion rate is 10-
45% in patients with shigellosis?’. In our
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study, only one patient in the BD group had
convulsion. It was reported that the rate of
hemolytic uremic syndrome is 11% in dysentery
caused by shigella species?>. In our study,
none of the patients developed hemolytic
uremic syndrome. Dysentery patients rarely
develop intestinal complications, including
rectal prolapsus, toxic megacolon, intestinal
perforation, and invagination!'®. A report from
Zimbabwe showed that among the hospitalized
children with dysentery, 5% of them had rectal
prolapsus and 6% had ileus?3. In the present
study, in the BD group, one patient developed
rectal prolapsus, one had invagination, and
another had perforation. Both the lack of
mortality and the low complication rate observed
in the present study may have been due to
appropriate case-management based on WHO
guidelines. Additionally, the shigella subtypes
that were isolated in the BD group were
not those associated with high mortality and
complication rates.

The number of patients who were given anti-
biotics was higher in the BD group than in
the WD group. Intravenous fluid treatment
was more commonly administered to patients
in the BD group. When a critically ill patient
shows signs of toxicity, and the gut wall has
been compromised to a significant extent,
intravenous fluids should be administered, even
when dehydration is not severe?. ORT use was
more common in the WD group because there
were slightly more patients in this group with
moderate to severe dehydration. In addition, the
number of patients who had metabolic acidosis
was higher in the WD group.

The patients in the BD group were hospitalized
at a higher rate than those in the WD group.
It is suggested that because bloody diarrhea is
a more severe disease than watery diarrheal,
more patients required hospitalization in the
BD group. A report from Thailand showed that
the hospitalization rate is 9.5% in patients with
dysentery??. In our study, 6% of the patients
in the BD group were hospitalized. The low
complication and hospitalization rate found in
this study may be related to the low shigella
isolation rate, which was lower than in other
developing countries, in which the ratio of
shigella in bloody diarrhea ranged between
22%-52%1415. In addition, S. sonnei, which
causes clinically mild disease, was the most
common serotype, and neither S. dysenteriae
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nor S. flexneri was isolated in the BD group.
Type I S. dysenteriae is the shigella species
associated with the most severe disease and
the highest fatality rates. The majority of
deaths from shigellosis worldwide result from
endemic disease, especially those caused by
S. flexneril.

In conclusion, upon presentation, the mean
age was higher, the duration of diarrhea was
shorter, and the frequency of stool output, rate
of vomiting, and use of antibiotics and SAM
before the onset of diarrhea were higher in
the BD group. The numbers of patients with
leukocytosis and abdominal pain requiring
pediatric surgery consultation were also higher
in the BD group. More patients had positive
stool cultures in the BD group and salmonella
was the most common diarrheal agent isolated.
There was no difference between the shigella
isolation rates between the two groups, and
the only shigella species isolated in both
groups was S. sonnei, with the exception of
S. flexneri, which was isolated in one patient
in the WD group. In our study there was no
death and the complication rate was lower
than what has been reported from other
developing countries. The numbers of patients
who required hospitalization and antibiotic use
were higher in the BD group.
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