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Abstract

Background: The COVID-19 pandemic has shaken up a globalized society . A clinical pharmacist joined one of the units caring 
for patients with COVID-19 in order to bring their expertise to the caregiving staff from different departments of the institution. 
The objective was to perform a descriptive analysis of the pharmaceutical interventions (PI) on the prescriptions of patients in 
the COVID units of our institution.

Material and Method: A prospective study was conducted in a COVID unit at the hospital over a four-month period . The 
pharmaceutical analysis prompted interventions to correct drug-related errors

Results: A total of 818 prescriptions were analyzed. The analysis led to the issuance of 63 IPs. Dosing problems, especially 
overdose, ranked first with a percentage of 38%. Dosage adaptation (40%) was the most common PI. The main drug classes 
involved were general anti-infective agents for systemic use 25% (16/63), followed by corticosteroids 23% (15/63) and hy-
droxychloroquine 19% (12/63).

Conclusion: The involvement of clinical pharmacy in such a pandemic is therefore important. Its presence has led to the reduc-
tion of problems related to therapeutics.
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Introduction
The ongoing COVID-19 pandemic has disrupted a globalized, 
highly interconnected and urbanized society, changing our 
habits and lifestyles [1]. The Moroccan health system had to 
adapt quickly and continuously to cope with the two waves of 
contamination, which arrived in Morocco in March/April and 
then in October/November 2020 [2].

Manifestations of the disease can range from asymptomatic 
infection to mild upper respiratory tract disease to severe viral 
pneumonia with respiratory failure and even death [3].

Population demographics and prevalence of comorbidities dif-
fer from country to country, but published studies have shown 
a high frequency of hypertension, diabetes [4] and coronary 
heart disease [5]. Obesity was particularly high in patients ad-
mitted to intensive care for SARS-CoV-2 [6].

Specialized hospitalization units for the management of this 
disease (COVID units) have been created within our hospital 
center. Clinical pharmacy activities have been implemented in 
these COVID units. Clinical pharmacy has been widely de-

veloped since 2017 within our institution. Their mission is to 
optimize the medication management of patients, in a way that 
complements the pharmaceutical validation activity performed 
by the hospital pharmacist.

Terms of Deployment of Clinical Pharmacy Activities in the 
COVID Unit
In March 2020, clinical pharmacists deployed clinical pharma-
cy in COVID units. Initially, this was a request for assistance in 
the use of Personal Protective Equipment (PPE). The hospital's 
clinical pharmacy department proposed a series of actions to 
standardize practices, train teams, and raise awareness about 
environmental health and PPE. It reinvented itself during this 
health crisis and adapted effectively to the new situation by 
making personal protection and environmental hygiene a top 
priority in addition to its usual missions [7].

Given that the Technical and Scientific Committee of the Min-
istry of Health has decided to prescribe a combination of chlo-
roquine/hydroxychloroquine with azithromycin for all symp-
tomatic patients confirmed with COVID-19 as of March 23, 
2020 [8].
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This off-label use exposes to an iatrogenic risk. The clinical 
pharmacy department of Ibn Sina Hospital has developed 
practical prescription assistance charts: two charts on the two 
molecules of the therapeutic protocol, one chart on drugs that 
prolong the QT interval, one chart on antiemetics that can be 
associated with the protocol [9].

A clinical pharmacist has joined one of these units, treating pa-
tients with COVID- 19, in order to bring their expertise to the 
nursing staff from different departments of the institution, who 
are not accustomed to this specific management.

The objective of this study was to analyze the pharmaceutical 
interventions performed on the prescriptions of patients in the 
COVID units of our institution.

Material and Method
Study design and patients:
The study is prospective and was within a COVID unit at Ibn 
Sina Hospital in Rabat, Morocco, over a four months period 
from November 2020 to February 2020. It is a 9-bed unit tak-
ing care of COVID patients.

All prescriptions were subject to pharmaceutical analysis and 
validation by a full-time clinical pharmacy resident who par-
ticipates in the various COVID service meetings. All prescrip-
tion analyses were performed according to the definition of the 
French Society of Clinical Pharmacy [10] and all pharmaceuti-
cal interventions (PI) were sent to the senior pharmacist.

The pharmacist attended the medical staff. Data collected in-
cluded demographic information (age, gender and Body Mass 
Index (BMI)), comorbidities (hypertension and diabetes). For 
each hospitalized patient, medical prescriptions were analyzed 
daily throughout the stay by a clinical pharmacist. It exploits 
all the patient's data: medical history, hemodynamic and physi-
ological functions (capillary glycemia, heart and respiratory 
rate, blood pressure and diuresis), biology (kidney function, 
liver function, blood chemistry, blood count, coagulation tests 
and microbiological data).

When the clinical pharmacist deems it necessary, he/she issues 
a pharmaceutical opinion regarding the therapeutic problems 
identified, which he/she communicates orally to the prescrib-
ing physician (resident or Professor). After discussion, the pre-
scriber accepts or not the proposed change.

A pharmaceutical intervention chart (IP) is then systematically 
filled out in order to record various elements and to have, in 
this way, the information necessary for the analysis.

Data was entered into an anonymized Excel database.

Results 
Patient characteristics
During this period, 818 prescriptions were analyzed, 56 of 
which were the subject of one or more pharmaceutical inter-
ventions. A total of sixty-three pharmaceutical interventions 
were performed. The IPs involved 41 women and 22 men. The 
average age of the patients was 62 years, with approximately 
24% >75 years, as shown in Table 1.

The prevalence of patients with at least one comorbidity was 
76%. Hypertension was the most prevalent (34%), followed by 

diabetes (28%), chronic kidney disease (20%), cardiovascular 
disease (17%) and chronic respiratory disease (1%).

Table 1: Demographic and clinical characteristics.
Characteristics                       N = 63

Age (years)a

   18-44, n (%) 9 (14)
   45-74, n (%) 39 (62)
   ≥ 75, n (%) 15 (24)

Gender a

   Female 41 (65)
   Male 22 (35)

Comorbiditiesa

   Hypertension 29 (34)
   Diabetes 24 (28)

   Kidney failure 17 (20)
   Cardiovascular disease 14 (17)

  Chronic respiratory diseases 1 (1)

a: expressed in number (percentage)
Pharmaceutical Activity and Drug-Related Problems
Sixty-three pharmaceutical interventions were performed by 
the clinical pharmacist.

Figure 2 and 3 show drug-related problems and PIs for pa-
tients with COVID-19-positive status.
 Therapeutic Category:
Systemic general anti-infective agents (ATC J) were the most 
responsive PIs with a rate of 25% (16/63), followed by corti-
costeroids 23% (15/63), hydroxychloroquine 19% (12/63) and 
anticoagulants 17% (11/63). (Figure 1)
 Drug-related problems:
In our department, the problem of dosage, particularly over-
dose, ranked first with a percentage of 38% (Figure 2). Among 
them were overdosage of corticosteroids, non-adaptation of 
hydroxychloroquine to the kidney function of the patients, pre-
scription of an antiplatelet agent to a patient who is already on 
an antiplatelet agent for his initial pathology.
Followed by drug use without indication (17 %): forgetting to 
stop vitamin therapy and antibiotics.
Non-conformity to guidelines (12%) was mainly due to the use 
of drugs with dosages that were not in accordance with the 
national protocol.
 Pharmaceutical interventions:
In total, dosage adaptation (40%) was the most prevalent PI, in-
cluding adaptation of hydroxychloroquine to kidney function, 
followed by PIs that led to stopping the drug (29%). (Figure 3)

Medical Acceptance Rate:
The outcome of the PIs was as follows: 95% were accepted by 
the prescriber, 5% were not accepted

Discussion
Many studies have been conducted on the essential services 
provided by pharmacists during the COVID-19 pandemic. 
Pharmacists were likely to play an important role during this 
pandemic in multiple aspects, such as providing drug informa-
tion to health care providers [11,12], patient counseling [13] 
and alternative suggestion therapy [14]. This study highlights 
the experience of integrating clinical pharmacy within a CO-
VID unit at the university hospital center.

The clinical pharmacist is presented as a complementary health 
professional in the management of these patients, allowing 
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Figure 1: Distribution of pharmaceutical interventions according to drug categories.

Figure 2: Types of drug-related problems identified.

Figure 3: Distribution of pharmaceutical interventions.
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them to secure their care pathways. They played an extremely 
important role in ensuring patient safety during the coronavirus 
pandemic, according to Li et al [15].

In our institution, the clinical pharmacy team has been reor-
ganized to provide drug management for patients infected or 
suspected of having COVID-19.

The first step in securing the management of patients with CO-
VID-19 was the elaboration of charts by a multi-professional 
therapeutic group. This was implemented during the first wave. 
It is composed of (infectiologists, pharmacists, etc.) who de-
velop practical help charts that constitute a reliable database 
for the management of COVID patients [9].

In our study, the patients were mainly elderly women with hy-
pertension and diabetes, the results of our study are in line with 
the American study by Richardson et al, which included 5700 
American patients, which identified the same comorbidities 
with higher rates (56.6%, 33.8% for hypertension and diabetes 
respectively) [4].

During this period, the main drug-related problems were re-
lated to general anti-infective agents for systemic use (ATC 
J) which accounted for 25% (16/63). These problems were 
also identified in a French study by Mabille C. et al [16]. This 
therapeutic category was the cornerstone of the treatment of 
suspected or confirmed respiratory co-infections. Indeed, anti-
biotics are often prescribed in overdose, especially in patients 
with impaired kidney function.

For ATC P “Antiparasitics, insecticides and repellents”, clini-
cal pharmacists mainly participated in optimizing the appropri-
ate use of hydroxychloroquine, particularly in cases of interac-
tion with drugs that prolong the QT interval.

Due to the many drug interactions of hydroxychloroquine with 
certain drugs that cause QT prolongation, it was essential to 
control their use, especially since they were very often pre-
scribed by doctors who were not accustomed to their use.

This appropriate use has been framed as follows:
- An electrocardiogram (ECG) is done systematically before 
the initiation of treatment and during treatment.
- Development of a prescribing aid in cases of kidney or liver 
failure.
- Vigilance when hydroxychloroquine is associated with other 
drugs that prolong QT interval (the association must be dis-
cussed with a senior)
- Management of adverse reactions to hydroxychloroquine

During this study period, problems related to antithrombotic 
agents (ATC B) represent 17% (11/63). These PIs were impor-
tant because of the high risk of thromboembolic complications 
in patients with COVID-19. In the majority of cases, a dosing 
error was observed and the PIs led to a change in treatment 
[17].

Thus, some pharmaceutical interventions have focused on the 
switch from oral anticoagulants (direct oral anticoagulants 
(DOACs) or vitamin K antagonists (VKAs)) to curative hepa-
rin therapy: low molecular weight heparin (LMWH), unfrac-
tionated heparin (UFH) to avoid the risk instability and drug 
interactions with the different COVID-19 treatments, especial-

ly with hydroxychloroquine.

The panel states that continuation of prophylactic anticoagula-
tion with a DOAC after hospital discharge should be proposed 
in COVID-19 patients with two or more risk factors for venous 
thromboembolic disease (VTE) [18].

Prescribing a DOAC instead of injectable LMWH avoids the 
need for nurses to travel to patients who are unable to self-
inject [18].
In more than a quarter of cases, a dosing error in case of relay 
with a DOAC was observed at hospital discharge. The PIs led 
to a change in treatment dose.

In the same context of treatment with an anticoagulant, cases 
of adaptation of the dosage to the kidney function in case of 
overdose have been reported in patients with kidney failure. 
For the ATC H (Systemic hormonal drugs), the clinical phar-
macist was mainly involved in the optimization of the ap-
propriate use of corticosteroids. The High Council of Public 
Health (HCSP) recommends the application of the RECOV-
ERY protocol, i.e., 6 mg/day of dexamethasone for 10 days, 
and failing that, the use of methylprednisolone at a dose of 32 
mg/day, or prednisone at a dose of 40 mg/day, or finally, as a 
last resort, hydrocortisone at a dose of 160 mg/day for 10 days, 
with a gradual decrease in dose over three or four days [19]
Indeed, corticosteroids are often over-prescribed or over-
dosed, and most PIs have been recommended by reducing the 
dosage or adapting the frequency of intake, as is the case of 
dexamethasone which was prescribed at a dosage of 6 mg/day 
but in three doses instead of one, and also the duration of treat-
ment.

Medical acceptance rate:
According to Renaudin et al [20], a PI is considered accepted 
when the prescriber changes the prescription in accordance 
with the PI within a period not exceeding 48 hours. In our 
study, this percentage was significant and amounted to 95%. 
This reflects the familiarity of the physicians in the unit with 
clinical pharmacy as they were working in medical units that 
already had a clinical pharmacist integrated into the care team.

Conclusion
The presence of clinical pharmacists has led to a significant re-
duction in prescription problems related to drugs, particularly 
for general anti-infective drugs and antithrombotic drugs. This 
feedback shows us that their presence is all the more important 
in this context of health emergency to secure the management 
of COVID patients.
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