
A
R

TI
G

O
 O

R
IG

IN
A

L

Revista Científica da Ordem dos Médicos          www.actamedicaportuguesa.com                                                                                                                279

RESUMO
Introdução: A infeção por Clostridium difficile tem aumentado, com importante morbimortalidade e impacto nos sistemas de saúde. 
Este estudo procurou caracterizar e descrever a severidade e prognóstico desta infeção, na nossa instituição.
Material e Métodos: Realizou-se uma análise retrospetiva dos casos confirmados ocorridos entre janeiro de 2013 e dezembro de 
2018, num hospital do Norte de Portugal. Recorreu-se à análise de processo clínico e foram incluídos doentes sem gravidez em curso 
e com pelo menos 18 anos.
Resultados: Verificaram-se 57 casos, a maioria em mulheres e idosos, sendo que 33,3% tiveram origem em instituições de saúde e 
31,6% na comunidade. Nesta amostra, 43,9% tiveram doença não severa, 29,8% severa e 21,0% fulminante, estes com necessidade 
de internamento. A toma prévia de antibióticos ocorreu em 68,4%, e de inibidores da bomba de protões em 57,9%. O sexo feminino 
relacionou-se com doença severa, enquanto que a doença renal crónica e um elevado rácio neutrófilos-linfócitos se relacionaram com 
doença severa e fulminante. A mortalidade aos 30 dias verificou-se em 15,8% e associou-se a doença renal e elevação do score de 
Charlson e do rácio neutrófilos-linfócitos. A mortalidade aos 90 dias ocorreu em 28,1%, associada a idade avançada, toma de antibió-
ticos e elevação do score e do rácio.
Conclusão: Em Portugal, são escassos os dados sobre a severidade e prognóstico desta infeção, pelo que são necessários mais 
estudos nacionais.
Palavras-chave: Clostridioides difficile; Fatores de Risco; Índice de Gravidade de Doença; Infeção por Clostridium difficile/diagnóstico; 
Infeção por Clostridium difficile/epidemiologia; Resultado do Tratamento
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ABSTRACT
Introduction: Clostridium difficile infection has been increasingly reported, with a significant healthcare burden and important morbi-
mortality. This study aimed to characterize and describe the severity and outcomes of this event at a Portuguese hospital.
Material and Methods: We conducted a retrospective analysis, by clinical record review, of all confirmed cases diagnosed in a hospital 
in the North of Portugal, between January 2013 and December 2018. We included those who were non-pregnant and at least 18 years 
old.
Results: Fifty-seven cases occurred, mostly in females and aged patients; 33.3% were healthcare facility-outset, while 31.6% were 
community-associated. Regarding severity, 43.9% had non-severe, while 29.8% severe and 21.0% fulminant presentations, the latter 
with the need of admission. Exposure to antibiotics occurred in 68.4%, while to proton-pump inhibitors in 57.9%. Risk factors for severe 
disease were female gender, chronic renal disease, and high neutrophil-lymphocyte ratio. Moreover, renal disease and a higher ratio 
were associated with fulminant disease. Thirty-day all-cause mortality was found in 15.8% while 90-day in 28.1%. Risk factors for 30-
day mortality were renal disease, higher Charlson score, and higher neutrophil-lymphocyte ratio. Risk factors for 90-day mortality were 
advanced age, previous antibiotic exposure, higher Charlson score, and higher neutrophil-lymphocyte ratio. 
Conclusion: Data concerning Clostridium difficile infection severity and prognosis in Portugal is scarce, and future studies should focus 
on this important topic.
Keywords: Clostridioides difficile; Clostridium Infections/diagnosis; Clostridium Infections/epidemiology; Risk Factors; Severity of Ill-
ness Index; Treatment Outcome

INTRODUCTION
 Clostridium difficile is a toxin-producing Gram-positive 
anaerobe bacillus capable of infecting the gastrointestinal 
tract, causing a diverse spectrum of conditions, from as-
ymptomatic colonization or mild diarrhea to fulminant life-
threatening colitis.1,2 Despite being one of the major causes 
of nosocomial infectious diarrhea, community-acquired 
Clostridium difficile infection (CDI) has been increasingly 
reported.3 CDI carries a high economic burden with an esti-
mated cost of €3 billion per year in the European Union and 

a deep impact on patients’ quality of life.4 Risk factors as-
sociated with CDI include the use of antibiotics, advanced 
age, prior comorbidities, previous hospitalization, use of a 
nasogastric catheter, gastrointestinal surgery, and use of 
proton-pump inhibitors (PPI).1,5 Identifying individuals at 
higher risk of developing CDI, particularly in its most se-
vere or fulminant forms, and prompt the early start of an-
timicrobial treatment, is of utmost importance to prevent 
adverse outcomes.6 Conventionally, leukocytosis, elevated 
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serum creatinine, hypoalbuminemia, and older age were 
associated with severe complications and a more severe 
outcome.7 Likewise, other studies have also reported that 
associated comorbidities such as malignancy and chronic 
renal disease (CRD), antibiotic use, or presenting symp-
toms, are important severity predictors.7 Inflammatory 
markers, such as neutrophil-lymphocyte ratio (NLR), that 
are already associated with a worse prognosis in other con-
ditions, have also been associated with the severity and 
worse outcomes in CDI patients.8 Nevertheless, more con-
sistent predictors are needed, as the performance of these 
markers remains unsatisfactory. Portuguese CDI epidemio-
logical data concerning incidence, risk factors, severity, and 
outcome is scarce,9 and therefore, more national studies 
are needed. The aim of this study was to determine the 
presence of risk factors, severity, and outcomes of CDI in 
our hospital population between 2013 and 2018.

MATERIAL AND METHODS
Study design
 We conducted a single-center, retrospective and obser-
vational study between January 2013 and December 2018 
at Hospital Senhora da Oliveira – Guimarães, located in the 
North of Portugal. The subjects were all consecutive adult 
(aged ≥ 18 years) and non-pregnant patients who had a 
confirmed diagnosis of CDI by a stool test. The study proto-
col was approved by our institution’s Ethics Committee.

Definitions
 CDI diagnosis was defined by the presence of diarrhea 
and a positive C. difficile stool test. The origin of CDI was 
defined as10,11: (1) Healthcare facility-onset (HO) – outset 
at least 48 hours after healthcare facility admission; (2) 
Community-associated (CA) – outpatient setting or with-
in 48 hours after healthcare admission and no history of 
healthcare facility discharge in the previous 12 weeks. (3) 
Community-onset, healthcare facility–associated (CO-HC-
FA) – outpatient setting or within 48 hours of admission to 
healthcare when the patient had been discharged from a 
healthcare facility within the previous four weeks. (4) Com-
munity-associated, indeterminate cases (CA–IND) – outpa-
tient setting or within 48 hours of admission to healthcare 
when the patient had been discharged from a healthcare 
facility within the previous 4 – 12 weeks. Patients with CDI 
were classified as having either non-severe, severe or fulmi-
nant disease based on the 2018 Society for Healthcare Epi-
demiology of America (SHEA) and the Infectious Diseases 
Society of America (IDSA) CDI guidelines.5 A severe initial 
episode was defined as the presence of leukocytosis with a 
white blood cell (WBC) count of ≥ 15.0 x 103/uL or a serum 
creatinine level of ≥ 1.5 mg/dL. Fulminant initial episode 
was defined as the presence of hypotension or shock, ileus 
or megacolon.5 If these data were unavailable, severity was 
classified as indeterminate. The outcome was defined as 
all-cause mortality at 30 and 90 days.11,12 Recurrence was 
considered if the number of days after a previous episode 
of positive CDI was > 14 and ≤ 56 days (2 - 8 weeks).11 NLR 

was calculated by dividing the absolute neutrophil count by 
the absolute lymphocyte count.8

Variables
 Data were collected from patient’s clinical records. The 
parameters collected included demographic, comorbid 
medical conditions, origin of acquisition of CDI, laboratory 
test results, exposure in the previous 30 days to antimicro-
bials, PPI, chemotherapy, nasogastric catheter, and major 
gastrointestinal surgery, SHEA/IDSA severity criteria, and 
outcomes.

Microbiological tests
 Patients with a positive stool result for C. difficile were 
identified by the Microbiology Laboratory of the Clinical Pa-
thology Department. Before 2014, C. difficile toxins A and B 
detection were performed using the enzyme immunoassay 
(EIA) Techlab® C. DIFF QUIK CHEK COMPLETE® and after 
that, confirmed by PCR using the Xpert C. difficile kit®.

Statistical analysis
 Differences in categorical variables such as clinical fea-
tures, severity criteria, and mortality were assessed using χ2 

with Yates correction or Fisher exact tests, when appropri-
ate. Normality was assessed by the Shapiro-Wilk test, and 
continuous variables were expressed as median ± inter-
quartile range (IQR). Then, Kruskal-Wallis adjusted to Bon-
ferroni correction or Mann–Whitney U tests were performed 
to compare independent groups. All tests were 2-tailed, 
and a P value lesser than 0.05 was considered statistically 
significant. All analyses were conducted using IBM SPSS® 
Statistics.

RESULTS
 A total of 858 patients were tested for C. difficile dur-
ing the study period. Only 823 were included for further 
analysis, and 57 (6.9%) fulfilled CDI criteria (Fig. 1). Of CDI 
subjects, seven (12.3%) did not require hospital admission, 
while the remaining 50 (87.7%) did. From a total of 103 545 
inpatients admitted during the study period, the incidence 
was 0.48 cases per 1000 inpatients admitted.
 
Clinical features
 The median age of CDI patients was 76.0 years (inter-
quartile range, IQR, 21.0), and at least 44 patients (77.2%) 
were older than 65 years. In terms of gender, 34 (59.6%) 
were females while 23 (40.4%) were males. Nineteen cas-
es (33.3%) were HO (median age 80.0 years), 18 (31.6%) 
were CA (median age 70.0 years), 11 (19.3%) were CO-
HCFA (median age 79.0 years) and (15.8%) were CA-IND 
(median age 72.0 years) (Table 1). The median Charlson 
comorbidity index score was 5.0 (IQR 4.0). Hypertension 
was the most common comorbidity present in 36 (63.2%) of 
cases, followed by diabetes in 19 (33.3%) subjects (Table 
1).
 As for CDI severity, cases were distributed as follows: 
25 (43.9%) fulfilled criteria for non-severe, 17 (29.8%) for 
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Figure 1 – Diagram of study patients with Clostridium difficile stool test performed between 2013 - 2018
CD: Clostridium difficile

858 patients with CD stool test
performed between 2013 - 2018

26 patients under 18-years-old
1 patient was pregnant

8 patients with dubious CD stool test

823 eligible patients with CD stool test
performed between 2013 - 2018

57 patients with CD positive stool test

severe, 12 (21.0%) for fulminant, and three (5.3%) were of 
indeterminate severity (due to missing laboratory data). 
 Table 1 shows our sample demographic characteristics 
and comorbidities set according to disease severity clas-
sification. Older subjects were more likely to have fulminant 
disease (median 79.0 vs 66.0; p = 0.051) when compared 
to non-severe. Moreover, females seemed to have more 
severe disease when compared to males (76.5 vs 23.5%; p 
= 0.044). A background of CRD was associated with more 
severe disease (35.3 vs 4.0; p = 0.012) and also with ful-
minant disease when compared to non-severe (33.3 vs 
4.0; p = 0.030). No significant differences were found when 
comparing fulminant to severe CDI in CRD patients. Higher 
NLR was associated with severe (median 10.9 vs 3.6; p < 
0.0001) and fulminant disease (6.0 vs 3.6; p = 0.004) when 
compared to non-severe. No significant differences in NLR 
were found between severe and fulminant disease forms 
(10.9 vs 6.0; p = 1.000).
 Table 2 shows our sample exposures according to their 
disease severity. In terms of CDI risk factors, 39 (68.4%) 
had previous antibiotic exposure, 33 (57.9%) had a history 
of prior PPI intake, and 9 (15.8%) had a nasogastric cath-
eter placed in the previous 30 days. None of the previous 
exposures were associated with CDI severity.  

Outcome
 The 30-day all-cause mortality after CDI diagnosis was 
verified in nine (15.8%) patients, while 90-day all-cause 
mortality was verified in 16 (28.1%) (Table 3). Recurrence 
was reported in 8 (14.0%) cases. CDI severity did not cor-
relate with all-cause mortality or recurrence (Table 3). 
 Ninety-day all-cause mortality was higher in patients 
older than 65 years old (p = 0.012), and, likewise, advanced 
age was significantly reported in patients with increased 90-

day mortality (84.0 vs 72.0 years; p = 0.004) (Table 4). 
 Higher Charlson index score was associated with in-
creased 30-day (median 5.0 vs 7.0; p = 0.028) and 90-day 
all-cause mortality (median 5.0 vs 6.0; p = 0.015) (Table 4). 
Furthermore, CRD was associated with the worst outcome 
at 30-days (55.6 vs 44.4%; p = 0.009) (Table 4). Higher NLR 
was likewise associated with CDI 30-day (median 8.5 vs 
4.8; p = 0.020) and 90-day overall mortality (median 7.4 vs 
4.6; p = 0.009). The use of any antibiotic on the 30 days be-
fore CDI was associated with higher 90-day overall mortal-
ity (93.8 vs 6.2%; p = 0.024) (Table 5). No association was 
found between any studied variable and CDI recurrence.

DISCUSSION
 CDI is a challenging public health issue, so the charac-
terization of the local population, the description of risk fac-
tors, and the identification of new prognostic markers are a 
continuous demand. Epidemiological data about CDI in Por-
tugal remains limited. The EUCLID study revealed, for the 
Portuguese participating institutions, differences between 
the reported rates (2.9 and 3.0 per 10 000 patient bed-days, 
in 2011-2012 and 2012-2013, respectively) and the corre-
sponding measured rates (19.3 and 14.7 per 10 000 patient 
bed-days, according to the winter and summer sampling, 
respectively) of CDI-positive samples.13 Nevertheless, the 
Portuguese CDI measured rates were nearly similar to the 
European mean values. Here we found an incidence of 0.48 
cases per 1000 inpatients which was lower than described 
by another Portuguese study (8.05 cases per 1000 inpa-
tients).9 Nevertheless, we considered all adult, non-preg-
nant inpatients admitted during the study period, and not 
only the ones admitted to the Internal Medicine ward. When 
compared to other Portuguese studies, the median age of 
our sample was similar, and, likewise, most of our patients 
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number of CA-CDI cases was marginally different, indicat-
ing that CA-CDI represents an important proportion of this 
concerning condition. Similarly, other Portuguese authors 

were older than 65 years.14–16 Like in other studies, we also 
found an increasing number of cases in females.9,16–18 In 
our sample, even though most cases were HO-CDI, the  
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Table 1 – Demographics, clinical and laboratory data of CDI cases by severity

Characteristics
Overall
n = 57 

(100.0%)

Non-severe
n = 25

(43.9%)

Severe
n = 17

(29.8%)

Fulminant
n = 12

(21.0%)

Indeterminate
n = 3

(5.3%)
p

Age (years), median (IQR) 76.0 (21.0) 66.0 (33.5) 81.0 (23.5) 79.0 (18.0) 79.0 (8.0§) 0.021a; 0.088b;
0.051c; 1.000d

  ≥ 65, n (%) 44 (77.2) 17 (68.0) 13 (76.5) 11 (91.7) 3 (100.0) 0.303a

Gender, n (%)

  Male 23 (40.4) 15 (60.0) 4 (23.5) 3 (25.0) 1 (33.3) 0.036a; 0.044b;
0.100c; 1.000d  Female 34 (59.6) 10 (40.0) 13 (76.5) 9 (75.0) 2 (66.7)

Charlson score, median (IQR) 5.0 (4.0) 4.0 (5.0) 5.0 (2.5) 6.0 (3.8) 6.0 (1.0§) 0.026a; 0.098b;
0.063c; 1.000d

Comorbidities, n (%)

  Cardiovascular disease 4 (7.0) 3 (12.0) 1 (5.9) 0 (0.0) 0 (0.0) 0.548a

  Cerebrovascular disease 14 (24.6) 5 (20.0) 3 (17.6) 4 (33.3) 2 (66.7) 0.634a

  Congestive heart failure 8 (14.0) 2 (8.0) 3 (17.6) 3 (25.0) 0 (0.0) 0.332a

  Dementia 6 (10.5) 2 (8.0) 1 (5.9) 3 (25.0) 0 (0.0) 0.329a

  Diabetes 19 (33.3) 7 (28.0) 6 (35.3) 3 (25.0) 3 (100.0) 0.860a

  Hypertension 36 (63.2) 12 (48.0) 14 (82.4) 7 (58.3) 3 (100.0) 0.076a; 0.054b;
0.812c; 0.218d

  Inflammatory bowel disease 6 (10.5) 4 (16.0) 1 (5.9) 0 (0.0) 1 (33.3) 0.421a

  Liver disease 2 (3.5) 0 (0.0) 2 (11.8) 0 (0.0) 0 (0.0) 0.141a

  Malignant neoplasia history 13 (22.8) 6 (24.0) 5 (29.4) 2 (16.7) 0 (0.0) 0.848a

  Chronic renal disease 11 (19.3) 1 (4.0) 6 (35.3) 4 (33.3) 0 (0.0) 0.012a; 0.012b;
0.030c; 1.000d

Setting, n (%)

  HO 19 (33.3) 8 (32.0) 7 (41.2) 3 (25.0) 1 (33.3)

0.288a
  CA 18 (31.6) 11 (44.0) 4 (23.5) 2 (16.7) 1 (33.3)

  CO-HCFA 11 (19.3) 2 (8.0) 3 (17.6) 5 (41.7) 1 (33.3)

  CA–IND 9 (15.8) 4 (16.0) 3 (17.6) 2 (16.7) 0 (0.0)

Serum

  NLR, median (IQR) 5.3 (6.9)* 3.6 (2.7) 10.9 (11.7) 6.0 (18.3) -* < 0.0001a; < 0.0001b; 
0.004c; 1.000d

a: comparison across three groups (Non-severe, severe, fulminant); b: non-severe versus severe; c: non-severe versus fulminant; d: severe versus fulminant; *:  3 values were missing 
on information; §: range
CDI: Clostridium difficile infection; IQR: interquartile range; HO: healthcare facility-onset; CA: community-associated; CO-HCFA: community-onset, healthcare facility–associated; CA-
IND: community-associated, indeterminate cases; NLR: neutrophil-lymphocyte ratio

Table 2 – Exposures of CDI cases by severity 

Predisposing factors
Overall
n = 57 

(100.0%)

Non-severe
n = 25

(43.9%)

Severe
n = 17

(29.8%)

Fulminant
n = 12

(21.0%)

Indeterminate
n = 3

(5.3%)
p

Exposure 30 days before CDI, n (%)

  Any antibiotic 39 (68.4) 15 (60.0) 14 (82.4) 9 (75.0) 1 (33.3) 0.267a

  Chemotherapy 2 (3.5) 0 (0.0) 2 (11.8) 0 (0.0) 0 (0.0) 0.141a

  Proton pump inhibitor 33 (57.9) 11 (44.0) 11 (64.7) 10 (83.3) 1 (33.3) 0.064a; 0.315b; 
0.057c; 0.408d

  Nasogastric catheter 9 (15.8) 2 (8.0) 3 (17.6) 3 (25.0) 1 (33.3) 0.332a

  Major gastrointestinal surgery 1 (1.8) 1 (4.0) 0 (0.0) 0 (0.0) 0 (0.0) 1.000a

a: comparison across three groups (Non-severe, severe, fulminant); b: non-severe versus severe; c: non-severe versus fulminant; d: severe versus fulminant.
CDI: Clostridium difficile infection
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also found a growing number of CA-CDI cases compared 
to the previous years.9,14 As such, future studies should be 
performed to explore possible community epidemiological 
measures. As for other risk factors for CDI, most of the well-
known ones were also present in our population. The medi-

an Charlson Index score was lower than expected; howev-
er, this might be because patients with inflammatory bowel 
disease were younger and have few comorbidities. In our 
sample, previous exposure to antibiotics16,17 and PPI were 
lower than reported by others.15 The different results may 

Table 3 – Outcomes of CDI cases by severity

Outcomes
Overall
n = 57

(100.0%)

Non-severe
n = 25

(43.9%)

Severe
n = 17

(29.8%)

Fulminant
n = 12

(21.0%)

Indeterminate
n = 3

(5.3%)
p

Recurrence, n (%) 8 (14.0) 2 (8.0) 4 (23.5) 1 (8.3) 1 (33.3) 0.296a

30-day all-cause mortality,
n (%) 9 (15.8) 2 (8.0) 4 (23.5) 3 (25.0) 0 (0.0) 0.289a

90-day all-cause mortality,
n (%) 16 (28.1) 5 (20.0) 7 (41.2) 4 (33.3) 0 (0.0) 0.317a

a: comparison across three groups (non-severe, severe, fulminant)
CDI: Clostridium difficile infection

Table 4 – Outcomes of CDI cases by demographics, clinical and laboratory data

Characteristics
Overall
n = 57 

(100.0%)

30-day all-cause
mortality

n = 9
(15.8%)

p

90-day all-cause 
mortality

n = 16
(28.1%)

p
Recurrence

n = 8
(14.0%)

p

Age (years), median (IQR) 76.0 (21.0)
75.0 (23.5)

vs
79.0 (16.0)

0.105
72.0 (23.5)

vs
84.0 (12.8)

0.004
76.0 (22.5)

vs
80.5 (21.8)

0.565

≥ 65, n (%) 44 (77.2) 9 (100.0) 0.101 16 (100.0) 0.012 7 (87.5) 0.667

Gender, n (%)

  Male 23 (40.4) 2 (22.2)
0.288

5 (31.3)
0.566

4 (50.0)
0.702

  Female 34 (59.6) 7 (77.8) 11 (68.8) 4 (50.0)

Charlson score, median (IQR) 5.0 (4.0)
5.0 (3.8)

vs
7.0 (3.0)

0.028
5.0 (4.5)

vs
6.0 (3.8)

0.015
5.0 (4.0)

vs
5.5 (4.5)

0.937

Comorbidities, n (%)

  Cardiovascular disease 4 (7.0) 0 (0.0) 1.000 0 (0.0) 0.568 2 (25.0) 0.090

  Cerebrovascular disease 14 (24.6) 1 (11.1) 0.427 3 (18.8) 0.735 3 (37.5) 0.391

  Congestive heart failure 8 (14.0) 3 (33.3) 0.103 4 (25.0) 0.202 2 (25.0) 0.311

  Dementia 6 (10.5) 2 (22.2) 0.237 2 (12.5) 1.000 0 (0.0) 0.580

  Diabetes 19 (33.3) 3 (33.3) 1.000 6 (37.5) 0.917 3 (37.5) 1.000

  Hypertension 36 (63.2) 6 (66.7) 1.000 10 (62.5) 1.000 5 (62.5) 1.000

  Inflammatory bowel disease 6 (10.5) 0 (0.0) 0.575 0 (0.0) 0.170 1 (12.5) 1.000

  Liver disease 2 (3.5) 1 (11.1) 0.293 1 (6.3) 0.486 0 (0.0) 1.000

  Malignant neoplasia history 13 (22.8) 2 (22.2) 1.000 4 (25.0) 1.000 1 (12.5) 0.667

  Chronic renal disease 11 (19.3) 5 (55.6) 0.009 6 (37.5) 0.057 0 (0.0) 0.332

Setting, n (%)

  HO 19 (33.3) 5 (55.6)

0.033

9 (56.3)

0.087

2 (25.0)

0.762
  CA 18 (31.6) 0 (0.0) 3 (18.8) 4 (50.0)

  CO-HCFA 11 (19.3) 1 (11.1) 1 (6.3) 1 (12.5)

  CA–IND 9 (15.8) 3 (33.3) 3 (18.8) 1 (12.5)

Serum

  NLR, median (IQR)* 5.3 (6.9)
4.8 (5.3)

vs
8.5 (12.7)

0.020
4.6 (4.5)

vs
7.4 (11.6)

0.009
5.2 (7.0)

vs
6.4 (6.3)

0.335

*: 3 values were missing on information
CDI: Clostridium difficile infection; IQR: interquartile range; HO: healthcare facility-onset; CA: community-associated; CO-HCFA: community-onset, healthcare facility–associated; 
CA-IND: community-associated, indeterminate cases; NLR: neutrophil-lymphocyte ratio
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have to do with different periods of exposure considered 
before CDI (in our case, it may be lower). As for nasogastric 
catheters, our estimates were slightly higher compared to 
another Portuguese study.19 Further studies with a larger 
sample size should be performed in order to assess the as-
sociation between CDI and these risk factors reported in our 
population.
 Disease severity was described in accordance with 
SHEA/IDSA 2018 guidelines.5 There are other sever-
ity scores available20; however, the SHEA/IDSA guidelines 
have been widely  used in several studies, and they have 
already been validated to agree with risk factors and out-
comes.11 CDI patients with an increased likelihood of severe 
outcomes may benefit from early interventions and aggres-
sive treatment early in the course of disease. To the best of 
our knowledge, few Portuguese studies relied on severity 
criteria. Most of our cases presented non-severe disease, 
but their proportion was lower compared to other studies, 
which used an approach similar to ours, but included a larg-
er sample.11 Age is a known risk factor for CDI severity.21,22 
Our data corroborated these findings as aged subjects 
seem to have more severe presentations and 90-day mor-
tality, particularly over 65 years old. Moreover, our analysis 
showed a higher proportion of females with severe disease. 
Nevertheless, the role of gender to severity and outcomes 
remains unclear.23 As in our case, another Portuguese study 
did not find  any association between sex and mortality.16 
A higher Charlson score was associated with a worse 30-
day and 90-day prognosis in our sample. The comorbidity 
that seems to predict the worse prognosis was CRD, as it 
was associated with disease severity and 30-day mortality, 
corroborating previous data.23 Antibiotic intake was associ-
ated with the worse 90-day outcomes, which is in agree-
ment with other studies that suggested that some antibiotics 
classes may indeed be associated with disease severity.23 
Interestingly, a higher NLR seems to be positively associ-
ated with the likelihood of presenting severe disease and 
also with 30-day and 90-day increased all-cause mortality. 
This inflammatory marker is a simple and cheap indicator 
of subclinical inflammation and extension of the inflamma-
tory process. It has been recently used as an inflammatory 
marker in chronic diseases and as a prognostic marker in 
malignancies and cardiovascular diseases.8 Chaudhry et al 
described that elevated NLR is associated with CDI Inten-
sive Care unit admission and mortality.24 Also, Nsier et al 
showed that a higher NLR in CDI was associated with dis-
ease severity and mortality.8 Future prospective studies are 
necessary to elucidate the potential role of this biomarker. 
 The limitations of our study are its retrospective nature, 
small sample size, methodological limitations (possible 
presence of confounders), and the reliance on review of 

clinical records. Clinical records could have been incom-
plete in terms of exposures or comorbidities. Regarding our 
analysis, we had a small sample size, and some confound-
ing factors may not have been considered in the univariate 
analysis. Further large, multicentric, and prospective stud-
ies should be performed.

CONCLUSION
 Our study describes CDI epidemiology at a Portuguese 
Hospital. Our data is consistent with previous reports that 
CDI seems to be more frequent in HO, although CA com-
prised an important proportion of cases. Reported risk fac-
tors for CDI such as antibiotics and PPI recent intake were 
present in our population. Charlson index, age, and NLR 
may constitute interesting predictors for CDI severity or out-
comes and should be pursued for further validation. In clini-
cal practice, early identification of subjects at risk for severe 
forms of CDI is essential. Therefore, further studies are re-
quired to improve risk factor stratification and to prompt the 
implementation of beneficial actions. 
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