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Abstract 

Background Irrational use of antibiotics in hospitals is one of the main health system problems. It leads to antibiotic 
resistance, adverse events, treatment failure, total treatment costs, and longer hospital stay. We aim to evaluate clin-
damycin use in critical care units in our hospital. It is a step to assess and then put strategies to improve the antibiotic 
use process.

Methods This is a clindamycin use evaluation retrospective study. It was done in critical care units at Alexandria’s 
main university hospital. The clinical pharmacists reviewed 99 patients’ prescriptions over the last 4 months, recording 
patients’ demographics, main diagnosis, comorbidities, type of infection, duplication of therapy, dose, the occurrence 
of diarrhea, serious drug interactions, clindamycin-defined daily dose per 1000 patients’ days), treatment duration 
and total cost of clindamycin.

Results A total of 99 patients were included. Clindamycin was prescribed in appropriate indications in 57 patients 
(57/99 = 57.6%). Prescriptions with inappropriate indications were 42 (42/99 = 42.4%). Duplication of therapy with clin-
damycin was detected in 32 prescriptions (32.3%). Diarrhea was recorded in 4% of the cases. There were no severe 
drug interactions with clindamycin. Inappropriate indications were 320 defined Daily Dose (DDD) of total clindamycin 
consumption (765 DDD) and a cost of 29951.5 LE (42% of total cost). The prescribed dose of clindamycin was correct 
in all cases.

Conclusion There is irrational clindamycin use in critical care units in some cases regarding indications and treatment 
duplication. Although the prescribed doses were correct. Clindamycin misuse increased total consumption and cost.

Trial registration number NCT05223400 on 2 February 2022.
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Background
Irrational use of antibiotics in hospitals is one of the main 
health system problems. It may include inappropriate 
indication, dose, treatment course duration, and other 
drug management processes. It leads to antibiotic resist-
ance, adverse events, treatment failure, total treatment 
costs, and longer hospital stays. World health organi-
zation (WHO) and centers for disease control and pre-
ventions (CDC) encourage hospitals to establish their 
antibiotic stewardship programs to apply strict regula-
tions of antibiotics use [1–3].

Medication use evaluation studies are performance 
improvement tools. They are used to evaluate and 
improve one or more medication management processes. 
Medication use evaluation studies can be retrospective, 
prospective, or cross-sectional. The most used type is the 
retrospective one [4, 5].

Clindamycin is a lacosamide antibiotic. It is approved 
from the Federal and Drug Administration Agency for 
the treatment of community-acquired aspiration pneu-
monia, skin, and soft tissue infections, osteomyelitis, 
septic arthritis, toxic shock syndrome, pelvic infection, 
bacterial vaginosis, toxoplasma gondii encephalitis, 
malaria, and anthrax. It is active against staphylococci, 
streptococci, pneumococci, most gram-positive and 
gram-negative anaerobes, and chlamydia [6].

Medications consumption registries in critical care 
units showed that clindamycin use is increasing. In some 
cases, the clinical pharmacists’ reports also refer to inap-
propriate prescribing practices.

Methods
Aim
We hypothesized that there is irrational use of clindamy-
cin. So, we needed a clindamycin use evaluation study.

Design
This is a retrospective observational study in critical care 
units at Alexandria Main University Hospital.

There is no need for informed consent as it is a perfor-
mance improvement study.

After registration of the protocol in the hospital medi-
cal ethics committee on 16 /9/2021 with serial number 
0305292 and in clinical trials.gov, two critical care clini-
cal pharmacists started collecting data. They reviewed 
prescriptions including empirical intravenous clinda-
mycin therapy during the last 4  months to collect the 
sample size of 99 patients. They documented patients’ 
demographic characteristics, main diagnosis, comorbidi-
ties, type of infection, duplication of therapy, dose, the 

occurrence of diarrhea as the main adverse event, seri-
ous drug interactions, clindamycin-defined daily dose, 
clindamycin-defined daily dose per 1000 patients’ days 
(DDD/ 1000 patients’ days), treatment duration and total 
cost of clindamycin.

Defined daily dose (DDD)
The assumed average maintenance dose per day for a 
drug used for its main indication in adults.

The DDDs are allocated to drugs by the WHO Collabo-
rating Centre in Oslo, working in close association with 
the WHO International Working Group on Drug Statis-
tics Methodology [7]

DDD/ 1000 patients’ days is another tool to allow anti-
biotic consumption comparison through different health-
care settings or different situations [8].

The sample size (n) is calculated according to the 
formula:

Where: z = 1.96 for a confidence level (α) of 95%, 
p = expected proportion of 50% as a role of thumb 
(expressed as a decimal), N = population size(number of 
admitted patients 11*12 months), e = margin of error.

n = 384.16 / 3.9103 = 98.243
n ≈ 99.

The sample size (with finite population correction) is 
equal to 99 patients.

Descriptive statistics
All categorical variables were presented as counts and 
percentages and all numerical variables were presented 
by median and interquartile range as they are not nor-
mally distributed as shown after performing the Shapiro 
test of normality.

Inferential statistics
Comparative statistics were performed by Fischer’s 
exact test to compare two independent proportions or 
the Wilcoxon rank sum test to compare two independ-
ent medians the p-value is considered significant if it 
was < 0.05.

n = z2∗p∗(1− p) / e2 / 1+ z2∗p∗(1− p)/ e2∗N

z = 1.96, p = 0.5,N = 132, e = 0.05

n =

[

1.962∗0.5∗(1_0.5)0.052
][

1+
(

1.962∗0.5∗(1_0.5)
(

0.052∗132
))]
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Inclusion criteria

– Adults ≥ 18 years old.
– Patients started clindamycin empirically in critical 

care units.
– Patients started clindamycin empirically in other 

departments and the physicians approved to con-
tinue in critical care.

Exclusion criteria
Children (less than 18 years old)

Patients started clindamycin as a definitive treatment 
(based on microbiological cultures results).
For patients who started clindamycin as a defini-
tive treatment after an initial period of clindamycin 
empirical course, the calculation of DDD and total 
cost of clindamycin will be stopped before the defini-
tive treatment period.

Results
A total number of 99 prescriptions including clindamycin 
as an empirical therapy were reviewed (Table 1).

The researcher recorded the primary patients’ diagno-
sis and resulted in 62% of cases had cerebral or neuro-
logical disorders (Figs.  1 and 2). Patients’ comorbidities 
are mainly cardiovascular or metabolic disorders.

After documentation and specification of the infec-
tion types and referring to IDSA guidelines, prescriptions 
were divided into prescriptions including appropriate 
clindamycin indications or those with inappropriate indi-
cations (Table 2).

The most common appropriate indication was com-
munity acquired pneumonia 77% (44/57) while ventilator 
associated pneumonia represents the highest percentage of 
inappropriate indications 73.8% (31/42) (Tables 3 and 4).

Inappropriate indications increased clindamycin con-
sumption. It was illustrated using treatment duration by 
days, defined daily dose calculation and total cost.

Discussion
The calculated sample size is 99 patients. All cases fulfill-
ing the inclusion criteria during the whole 4 months are 
collected during data collection. The results show that 
the top three main diagnoses on admission are stroke, 
traumatic or metabolic brain insult, and toxicological 
causes (incidence rate 40.4%,21.2%, and 13.1%).

Most cases suffer from hypertension, diabetes mellitus, 
and atrial fibrillation (38.3,27.2, and 13.1%). All of them 
are risk factors for stroke or metabolic brain insults.

The two most common types of infection upon which 
clindamycin is prescribed are community-acquired and 
ventilator-associated aspiration pneumonia (44 and 
31 cases respectively). This is explained by the main 
diagnosis of most cases (stroke, brain insult, and toxic-
ity). All these cases have a risk of disturbing levels of 

Table 1 Demographic distribution of patients

Characteristic N = 99

Gender
 Female 54 (55.5%)

 Male 45 (45.5%)

Age 60 (45, 70)

Fig. 1 Main diagnosis on admission
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consciousness, aspiration, and the need for mechanical 
ventilation.

Referring to IDSA guidelines, physicians prescribed 
clindamycin in appropriate indications in 57 patients 
(57/99 = 57.6%) to treat community-acquired aspiration 
pneumonia, skin, soft tissue infection, and lung abscess. 
Prescriptions with inappropriate indications are 42 
(42/99 = 42.4%).

Clindamycin is misused to treat ventilator-associated 
pneumonia, aspiration pneumonitis, meningitis, and 
intraabdominal infection.

In CNS and intraabdominal infections, clindamycin 
cannot cross the blood–brain barrier to be a treatment 
option, and it cannot be used as sole therapy in Intra-
abdominal infections. While aspiration pneumonitis 
is inflammation with no evidence of infection [9]. The 
causative organisms in community-acquired aspiration 
are streptococci and anaerobes, whereas ventilator-asso-
ciated pneumonia, usually are gram-negative bacilli with 
an unclear role of anaerobes [10].

The prescriptions with duplication of therapy with 
clindamycin were 32 (32.3% of the total prescriptions). 

Fig. 2 Patients’ comorbidities

Table 2 Indication of clindamycin according to Infectious disease society of America (IDSA) guidelines

Characteristic
Overall, N = 99

Appropriate
indication N = 57 (57.6%)

Inappropriate
indication, N = 42 (42.4%)

Community-acquired pneumonia N = 44
Skin and soft tissue infections N = 11
Lung abscess N = 2

Ventilator-associated pneumonia N = 31
Aspiration pneumonitis N = 9
Meningitis N = 1
Intraabdominal infection (as a monotherapy) N = 1

Table 3 Treatment duplication, the occurrence of diarrhea, drug interactions distributed across appropriate or inappropriate 
indication

1 n (%); Median (interquartile range IQR)
2 Fisher’s exact test; Wilcoxon rank sum test

Characteristic Overall, N =  991 Appropriate
indication N =  571

Inappropriate
indication, N =  421

p-value2

Treatment duplication 0.024
Meropenem 17 (61%) 5 (45%) 12 (71%)

Vancomycin 5 (18%) 4 (36%) 1 (5.9%)

Piperacillin /Tazobactam 4 (14%) 0 (0%) 4 (24%)

Imipenem/Cilastatin 1 (3.6%) 1 (9.1%) 0 (0%)

Teicoplanin 1 (3.6%) 1 (9.1%) 0 (0%)

Occurrence of diarrhea 4 (4.0%) 1 (1.8%) 3 (7.1%) 0.3

Drug interaction 0(0%) 0 (0%) 0(0%) 1
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Duplication was considered because Meropenem, Imi-
penem-Cilastatin, and piperacillin-tazobactam have 
good anaerobic activity. No need for clindamycin as an 
add-on therapy to cover anaerobes. Regarding infections 
with gram-positive organisms, there is no benefit of using 
double coverage with clindamycin with either vancomy-
cin or teicoplanin.

The most common adverse effects of clindamycin are 
diarrhea, clostridium defficile (CD) infection, and colitis. 
The occurrence of diarrhea was recorded in 4 cases (4% 
of the total number of cases confirming CD infection was 
not possible at the time of the study [9].

In the study, there is no prescription for severe interac-
tions with clindamycin.

Defined daily dose DDD is a parameter recommended 
by WHO as a tool for antibiotics consumption.

Defined daily dose (DDD)
 The assumed average maintenance dose per day for a 
drug used for its main indication in adults.

The DDDs are allocated to drugs by the WHO Collabo-
rating Centre in Oslo, working in close association with 
the WHO International Working Group on Drug Statis-
tics Methodology [7, 8].

DDD/ 1000 patients’ days is another tool to allow anti-
biotic consumption comparison through different health-
care settings or different situations.

- The study calculates both Clindamycin DDD and 
DDD /1000 patients’ days. The total number of days, bed 
capacity in critical care units, and average capacity index 
during this period (4 months) are used to calculate DDD/ 
1000 patients’ days.

- The prescribed dose in all cases was 600 mg IV q 8 h, 
which is the correct dose.

Kamali et  al. is the most similar study. It assessed 
clindamycin use all over the hospital. 607 patients 
receiving clindamycin during 15 months of study were 

evaluated. The study reported indication, dose, and 
duration of clindamycin which was appropriate in 583 
(96%), 277 (47.5%),  and 208 (35.7%) patients, respec-
tively. The incorrect indications of clindamycin in the 
study were urinary tract infection and gastrointestinal 
bleeding [11].

Bekeke et al. study evaluated the rationality of antibiot-
ics used in 248 patients Pediatric ward of Shambu General 
Hospital in which 600 antibiotics of different classes were 
prescribed. Dose, frequency, and duration were appropri-
ate in 496 patients (88.57%), 42(75.35%), and 518(92.5%) 
respectively. Only one antibiotic(chloramphenicol) was 
contraindicated. Of the total 248 pediatric patients, 76 
(30.65%) of them were prescribed drugs, which had pos-
sible potential interaction [12].

Kabbara et  al. chose to evaluate fluroquinolones as a 
group of the most prescribed antibiotics in their hospi-
tals. The evaluation included 118 patients. The results 
showed that the indications, doses, duration of treatment 
were appropriate in 93.2%, 74.6%, and 57.6% of patients 
respectively. Only 57% of patients with renal impair-
ment received accurate adjusted doses. The study also 
investigated the occurrence of dysglycemia as a common 
adverse event. Hyperglycemia was more common than 
hypoglycemia and the highest incidence was noticed with 
levofloxacin use [13].

In a study evaluating 3408 patients in 18 different 
hospitals in Egypt. 59% of patients were receiving one 
or more antibiotic agents at the time of survey comple-
tion. This is substantially higher than the prevalence 
of antibiotic use reported in similar studies per-
formed in Europe and the United States of America. 
Although the prevalence of antibiotic use was quite 
variable among participating hospitals, ranging from 
32.9%–91.7%, all the participating hospitals exceeded 
the 29% prevalence reported in the 2009 ESAC Survey 
conducted in 172 hospitals representing 29 European 
countries [14].

Table 4 Dosage duration, defined daily dose, and cost distributed across appropriate or inappropriate indication

1 n (%); Median (interquartile range IQR)
2 Fisher’s exact test; Wilcoxon rank sum test

Characteristic Overall, N =  991 Appropriate
indication N =  571

Inappropriate
indication, N =  421

p-value2

Dosage duration by days
median (IQR)

7.0 (4.0, 11.0) 7.0 (4.0, 11.0) 6.0 (4.2, 10.8) 0.8

Defined daily dose( DDD
median (IQR)

7.0 (4.0, 11.0) 7.0 (4.0, 11.0) 6.0 (4.2, 10.8) 0.8

Total DDD 765 445 320

Cost median (IQR) 655 (374, 1,030) 655 (374, 1,030) 562 (398, 1,006) 0.8

Total cost 71,535.3LE 41,583.8 LE (58.1%) 29,951.5 LE (41.9%)
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Strengths
As far as we know this is the first clindamycin use eval-
uation study in Egypt and one of the few clindamycin 
evaluation studies worldwide. The study evaluates many 
parameters regarding clindamycin use as the indications, 
doses, duration, treatment duplication, the occurrence of 
diarrhea as the main adverse event, serious drug interac-
tions, clindamycin-defined daily dose per 1000 patients’ 
days, and total cost of clindamycin.

It represents an important step toward implementing 
an antibiotic stewardship policy in our hospital.

It puts a spotlight on medication use evaluation stud-
ies. It attracts the attention of Egyptian healthcare team 
members and researchers to perform this type of study.

Limitations
The study has a small sample size. It was conducted only 
in critical care units.

Conclusion
The study detected that irrational clindamycin use in crit-
ical care units was related to indications and spectrum of 
activity. However, the prescribed doses were correct. As a 
result, this misuse increased total clindamycin consump-
tion and cost.

-We recommend that an Antibiotic stewardship program 
should be implemented in our hospital as soon as possible.

-In the current situation some strategies should be con-
tinued or applied as post-prescription review, preauthor-
ization, and antibiotics awareness lectures to healthcare 
team members.

- Similar studies should be done in all hospital 
departments.

Abbreviations
DDD  Defined Daily Dose
WHO  World health organization
CDC  Centers for disease control and preventions
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