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Abstract
Introduction: Toxic megacolon is a life-threatening disease and is one of the most serious complications of Clostridi-
um difficile infection (CDI), usually needing prompt surgical intervention. Early diagnosis and adequate medical treat-
ment are mandatory.
Cases presentation: In the last two years, three Caucasian female patients have been diagnosed with toxic mega-
colon and treated in the Clinical Infectious Diseases Hospital, Constanta. All patients had been hospitalized for non-
related conditions. The first patient was in chemotherapy for non-Hodgkin’s lymphoma, the second patient had un-
dergone surgery for colon cancer, and the third patient had surgery for disc herniation. In all cases the toxin test (A+B) 
was positive and ribotype 027 was present. Abdominal CT examination, both native and after intravenous contrast, 
showed significant colon dilation, with marked thickening of the wall. Resolution of the condition did not occur using 
the standard treatment of metronidazole and oral vancomycin, therefore the therapy was altered in two cases using 
intracolonic administration of vancomycin and intravenous tigecycline. 
Conclusions: In these three cases of CDI, the risk factors for severe evolution were: concurrent malignancy, renal 
failure, obesity, and immune deficiencies. Ribotype 027, a marker for a virulent strain of CD, was found in all three 
cases complicated by toxic megacolon. The intracolonic administration of vancomycin, and intravenous tigecycline 
was successful when prior standard therapy had failed, and surgery was avoided.
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 �Introduction
Toxic megacolon is a rare but life-threatening disease 
and may be defined as the severe dilatation of the colon 
associated with colitis. The main causes are inflamma-
tory bowel diseases (IBDs) such as ulcerative colitis and 
Crohn’s disease. Toxic megacolon is one of the most 
serious complication of Clostridium difficile infection 
(CDI) [1]. 

The risk factors for CDI are: advanced age (persons 
> 65 years), inflammatory bowel diseases, immunode-
ficiency (human immunodeficiency virus infection, 
hematologic malignancies, chronic kidney disease) 
increased duration of hospitalization, exposure to an-
tibiotics or chemotherapeutic agents, the use of proton 
pump inhibitors and upper gastro-intestinal tract sur-
gery [2].

It has been shown that fulminant evolution of CDI 
results from toxin-induced proinflammatory cytokine 
released into the colon, followed by increased vascular 
permeability and host cell necrosis [3] and is associ-

ated with the hypervirulent 027 strain of Clostridium 
difficile [4].

Certain risk factors may precipitate the progres-
sion of CDI to toxic megacolon and include long-term 
antibiotic therapy, concurrent malignancy, chronic 
obstructive pulmonary disease, renal failure, immu-
nosuppressive medication [5], exposure to prokinetic 
agents [6] or proton pump inhibitors [7,8]. In critically 
ill patients, the severity of underlying disease, surgery 
procedures, length of hospitalization, multiple admis-
sions, and one or more organs dysfunction, are also 
factors predisposing to a high risk of CDI [8].

The incidence of toxic megacolon in patients with 
colitis induced by Clostridium difficile is low and ranges 
between 0.4% and 3% [9]. However, the mortality rate 
is very high, and varies from 38% to 80% [10].  The ab-
sence of diarrhea due to ileus, rapid abdominal disten-
sion, abdominal pain and tenderness, tachycardia and 
hypotension in patients diagnosed with CDI are im-
portant signs of a progression to toxic megacolon [9]. 
The diagnosis of toxic megacolon needs radiological 
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proof of colonic dilatation in excess of 6 cm. CT scan 
findings, such as colonic wall thickening, distortion of 
haustral folds, and ascites are helpful in confirming the 
diagnosis of a toxic megacolon [10].

The treatment of toxic megacolon in CDI remain a 
challenge. Drug therapy remains controversial due to 
the frequently resultant poor results.  In such cases, 
surgical treatment must be considered as an alternative 
approach [11].

Due to the increased mortality, which occurs in cases 
associated with colonic perforation, peritonitis, septic 
shock and multiple organ dysfunction, early diagnosis 
and treatment are crucial [2].

Three cases where the diagnosis was toxic megaco-
lon caused by the CDI, and which were successfully 
treated by drug therapy alone, are presented.

 �Cases presentation
The three cases presented below were Caucasian female 
patients with severe CDI hospitalized in the Clinical 
Infectious Diseases Hospital, Constanta, between Au-
gust 2014 and May 2016.

They had prolonged hospitalizations before admission 
to the department of infectious diseases. The first patient 
had spent three weeks in the hematology department, 
where she received chemotherapy for a non-Hodgkin’s 
lymphoma and ten days of antibiotic treatment with 
ceftriaxone 1 g IV q12hrs, and ciprofloxacin 400 mg 
IV q12hrs, for an acute bacterial pneumonia. After dis-
charge from hospital, diarrheal stools occurred and the 
patient received ambulatory symptomatic treatment for 
two weeks without any improvement of symptoms.

The second patient was hospitalized for three weeks 
in the general surgery clinic, where she underwent sur-
gery intervention for colon cancer. During hospitaliza-
tion, she was diagnosed with a urinary tract infection 
with E. coli, for which she received a seven-day treat-
ment with oral ciprofloxacin 500 mg PO q12hrs. Diar-
rheal stools occurred subsequently, at which point only 
symptomatic treatment was provided. 

The third patient had surgery for a herniated disc. 
Two interventions were undertaken within three 
months in the neurosurgery clinic. During this time, 
the patient had a urinary catheter placed and had re-
peated urinary tract infections. Ciprofloxacin 500 mg 
PO q12hrs was prescribed, and continued for more 
than two weeks.

None of the patients were known to have with chron-
ic hepatitis B, HIV, tuberculosis or inflammatory bowel 
disease, or had received treatment with proton pump 
inhibitors in the last six months. Only one patient re-
cently had been diagnosed with chronic viral C hepa-
titis, with a F3 fibrosis score. Another had been diag-
nosed with rheumatoid arthritis, but had not taken any 
specific medication for this within the last two years, 
except short courses of nonsteroidal anti-inflammatory 
drugs (seven-day courses of either meloxicam PO 15 
mg/day, or ibuprofen 400 mg PO q12hrs). 

None of our patients was consuming alcohol or drugs, 
and all had a BMI greater than 30 kg/m2 (Table 1).

On admission, all patients were hemodynamically 
stable, presenting with a temperature in excess of 38.5° 
C, signs of dehydration, nausea, abdominal cramps, ol-
iguria, peripheral edema, ascites. In two patients, there 
was evidence of bilateral pleural effusion (Table 2).

Table 1. Patients’ characteristics – demographics and diseases history

Case 1 Case 2 Case 3
Age (years) 67 75 59
Body mass index (BMI) (kg/m2) 30.5 30.1 32.3
Environmental origin Urban Rural Urban
Chronic hepatitis B/C No/YES No/No No/No
HIV/AIDS No No No
Autoimmune diseases No No YES
Inflammatory bowel disease (IBD) No No No
Treatment with proton pump inhibitors No No No
Alcohol consumption No No No
Drug users No No No
Pathological recent history Non-Hodgkin lymphoma

chemotherapy
Colon cancer  

surgery
Neurosurgical intervention 

for a herniated disc
Antibiotic treatment ceftriaxone + ciprofloxacin ciprofloxacin ciprofloxacin
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Laboratory tests showed a marked leukocytosis 
(20.0×109/L) with neutrophilia, C-reactive protein 
greatly increased (>15 mg/dl), hypoalbuminemia and 
signs of acute renal failure associated with oliguria, in-
creased blood urea nitrogen and serum creatinine.

In all cases the toxin test (A+B) was positive, and ri-
botype 027 was present (Table 2).

The ATLAS score was calculated which includes age, 
treatment with systemic antibiotics, leucocyte count, 
albumin, and serum creatinine. A white blood cell 
count in excess of 15 × 109/L, rising serum creatinine, 
temperature greater than 38.5° C and levels of serum 
albumin less than 2.5 mg/dL were considered predic-

tors of severe CDI. 
For this reason, the patients received initial treat-

ment with intravenous metronidazole, 1.5g / day di-
vided into 3 doses, and oral vancomycin, 125 mg, four 
times daily as well as parenteral hydration and albu-
min infusions. After a period of 48-72 hours all three 
presented with increased temperature (>39.0° C), in-
creased abdominal cramping, significant bloating of 
the abdomen and vomiting. Laboratory tests revealed 
marked leukocytosis (29.0 × 109/L, 32.0 × 109/L and 
38.0 × 109/L, respectively). 

Abdominal CT examination, both without contrast 
medium (Figure 1A and B) and with intravenous con-

Fig.1A and B. Colon significantly dilated, with marked thickening of the wall (without contrast medium)

Table 2. Clinical and laboratory patients’ characteristics

Case 1 Case 2 Case 3
Fever (max) 39.0°C 38.8°C 39.2°C
Heart rate >90/minute, yes yes yes
Respiratory rate >20/minute yes yes yes
Peripheral edema yes yes yes
Ascites yes yes yes
Pleural effusion yes no yes
Low diuresis yes yes yes
Acute renal failure yes yes yes
White cell count (109/L) 23.0 × 109/L 25.0 × 109/L 30.0 × 109/L
C-reactive protein (mg/dL) 16.8 18.6 15.9 
Blood urea nitrogen (mg/dL) 102 89 98
Serum albumin levels < 2.5 g/dL yes yes yes
ATLAS score 6 7 6
Toxin test (A + B) positive positive positive
Ribotype 027 yes yes yes
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trast medium (Figure 2A and B), showed that the co-
lon was significantly dilated, with marked thickening 
of the wall. This suggested a diagnosis of toxic mega-
colon.

The APACHE II scores for each patient were 26 pts 
in the first case, 29 pts in the second and 24 pts in the 
third, with an estimated mortality of 56.9%, 67.2% and 
respectively 49.7%.

Because severe CDI was considered possible, tigecy-
cline therapy was started, 100 mg IV infusion, then 50 
mg IV infusion q12hrs. In addition, intravenous met-
ronidazole was administrated, 1.5 g/day divided into 3 
doses and oral vancomycin, 1 g/day, divided into 4 dos-
es.  Supportive measures, including intravenous fluid 
resuscitation and electrolyte replacement were given to 
all patients and a nasogastric tube (NGT) was placed to 
assist with gastrointestinal decompression.

In two patients, there was a rapid improvement in 
their condition. After three days, there was an absence 
of fever with an improvement in their clinical and para-
clinical status, with declined leukocytosis (16.0 × 109/L 
and 19.0 × 109/L) and C-reactive protein (8.2 mg/dL 
and 8.9 mg/dL).

In the third case, the general condition was wors-
ened. Her temperature rose to over 39.5o C, and she had 
considerable abdominal pain, pronounced abdominal 
distention and vomiting. The APACHE II score in-
creased to 26 pts. For this reason, tigecycline was re-
moved from the regimen, and the vancomycin dose 
was increased to 2 g/day orally, administered by na-
sogastric tube, divided into 4 doses plus vancomycin, 

1 g/day in enema. After other two days, the patient’s 
general condition improved. 

All three patients received human albumin, depend-
ing on the amount of losses and hydro- electrolytic bal-
ance.

After ten days of treatment all patients improved.  
Abdominal distension disappeared, there was no ede-
ma and ascites and feces were of normal appearance. 
The complete blood  count  (CBC) was within normal 
limits (leukocytes 8.9 x 109/L, 9.1 x 109/L and respec-
tively 8.0 × 109/L), inflammatory markers were absent, 
C-reactive protein was less than 1 mg/dL. The erythro-
cyte sedimentation rate was 12 mm/h and serum albu-
min was normal. 

The hospitalization periods were between 14 to 21 
days, and all three patients were discharged having 
good general condition. They were followed up for 6 
months after hospital discharge, and no relapses were 
recorded.

 �Discussions
In the last four years, 220 cases with Clostridium diffi-
cile diarrhea were reported, but only three cases of toxic 
megacolon were registered (1.36% incidence). 

Numerous studies have shown that there are certain 
risk factors favoring the evolution from mild diarrhea 
to toxic megacolon in patients with CDI including 
older age and underlying co-morbidities, significant 
leukocytosis, hypoalbuminemia and acute renal failure 
[10,11,12]. In our case, two of the three patients were 

Fig. 2A and B. Colon significantly dilated, with marked thickening of the wall (intravenous contrast medium)
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older than 65 years, and all three had all the other risk 
factors listed above.  Hypoalbuminemia (serum albu-
min levels < 2.0 g/dL) is caused by the inflammation of 
the bowel wall that allows leakage of albumin into the 
lumen, associated with an inadequate compensatory 
liver synthesis. Ascites and peripheral edema may be 
observed in these situations [11,12].

Obesity was also considered as a risk factor in CDI. 
In a cohort of 196 patients with CDI hospitalized in a 
gastroenterology department, Mulki (2016) identify a 
statistically significant association between BMI and 
severe infection with Clostridium difficile. The authors’ 
conclusion was that BMI> 35kg/m2 was more frequent-
ly associated with severe CDI, compared to a BMI 20-
35kg/m2 [13].  

Regarding the relationship between chronic viral 
hepatitis B or C and CDI, it is reported that there is an 
alteration of the gut microbiota in liver cirrhosis and 
thus a higher risk of CDI. But, it has not been demon-
strated that chronic viral hepatitis B or C, regardless of 
the stage of fibrosis, is a risk factor for a severe form 
of CDI [14,15]. The same thing can be said about CDI 
association with autoimmune diseases. It is known that 
there is a causal relationship between the presence of 
rheumatoid arthritis and CDI, rather between metho-
trexate therapy and CDI. Naimushin (2011) presents 
a case of CDI in a patient with rheumatoid arthritis 
under methotrexate therapy, in whom Clostridium 
difficile-associated colitis had developed without prior 
antibiotic treatment [16, 17]. Moreover, a change in gut 
microbiota in patients with rheumatoid arthritis could 
favor the occurrence of CDI [18]. 

In all three patients, the epidemic strain ribotype 
027 was detected which is known to be associated with 
an increased severity of disease and high mortality [12, 
19, 20]. However, the detection of toxin A and/or B in 
feces by EIA has not been established as a predictor of 
CDI severity [21].

Malignancies and chemotherapy are frequently as-
sociated with severe forms of CDI.  Duberkke (2007) 
found that 57% patients who had various forms of can-
cer and chemotherapy developed severe CDI [22,23].

Regarding therapy for patients with severe CDI who 
are unresponsive to metronidazole and vancomycin, 
several studies have reported good results after intraco-
lonic administration of vancomycin.  Akamine (2016), 
in a study of 696 patients with severe CDI, demonstrat-
ed that the intracolonic administration of vancomycin 
therapy was beneficial in unresponsive CDI patients 

[24]. In our patients, especially in patient number 
three, intracolonic vancomycin treatment improved 
the overall condition and helped in the remission of 
toxic megacolon.

Tigecycline, a new glycylcycline, has been shown to 
have favorable activity against Clostridium difficile and 
is now recommended for the treatment of CDI, includ-
ing severe cases refractory to other treatments, in com-
bination with metronidazole and vancomycin [25, 26]. 
In our study, only two of the three patients progressed 
satisfactorily after administration of tigecycline. Both 
Larson KC (2011) and Britt (2014) reported an 85.7% 
clinical cure after therapy with metronidazole, oral 
vancomycin and intravenous tigecycline [27].

 �Conclusions
Toxic megacolon occurred as a severe complication of 
Clostridium difficile infection in 1.36% of patients in the 
Clinical Infectious Diseases Hospital, Constanta. The 
risk factors for severe CDI evolution were: older age, 
obesity, significant leukocytosis, renal failure, marked 
hypoalbuminemia, malignancies, chemotherapy and 
ribotype 027.

Tigecycline was successful for the treatment of se-
vere CDI, together with intravenous metronidazole 
and oral vancomycin. The beneficial effect of intraco-
lonic administration of vancomycin as treatment in 
unresponsive CDI patients was noted in the three pre-
sented cases, resulting in a better outcome, and without 
the need of surgical procedures. 
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