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ABBREVIATIONS
COVID-19: Corona Virus Disease-2019; WHO: World Health 
Organization; NSAIDS: Non-steroidal Anti-inflammatory Drugs; 
HCQ: Hydroxychloroquine; BD: Bis in Die; ECG: Electrocardio-
gram; SpO2: Saturation of peripheral Oxygen; UFH: Unfraction-
ated Heparin; LMWH: Low Molecular Weight Heparin; ATC/
DDD: Anatomical Therapeutic Clinical Classification/Defined 
Daily Dose; RTPCR: Reverse Transcription Polymerase Chain 
Reaction; PDD: Prescribed Daily Dose; PDD/DDD: Prescribed 
Daily Dose/Defined Daily Dose ratio; EML: Essential Medicine 
List; mg: milli grams; TU: Thousand Units; CKD: Chronic Kidney 
Disease; DM: Diabetes Mellitus; HTN: Hypertension; PTB: Pul-
monary Tuberculosis, CAD: Coronary Artery Disease

INTRODUCTION
Corona virus disease has led to 6,873,477 mortalities globally and 
530,789 deaths in India, till March 2023. COVID-19 (Corona 
Virus Disease 2019) hit the globe by challenging the healthcare 
system. This newly discovered corona virus, was initially identified 
in China (Wuhan) in late December 2019 (Tarai A, et al., 2021). 
Since January 2020 COVID-19 has spread out to too many coun-
tries worldwide (Ke R, 2020). In March 11, 2020 WHO declared it 
as a global pandemic  (Cucinotta D and Vanelli M, 2020). The en-
tire world has struggled to handle this medical emergency with the 
pre-existing drugs. Every healthcare system at international, na-
tional level and even individual hospital level developed the proto-
cols to prescribe the drugs based on the severity of the disease and 
change in the laboratory parameters (Gutiérrez-Abejón E, 2020). 
This led to prescribe multiple drugs ranging from simple NSAIDS 

like Paracetamol to Immunomodulators like Tocilizumab (Tuc-
cori M, et al., 2020; Khiali S, 2020). Even though all classes of drugs 
were used to treat the disease, death tolls increased. After using 
these drugs patients developed adverse effects and multiple drug 
interactions. To combat the disease, healthcare system has used 
drugs irrationally especially the antimicrobials. This polyphar-
macy increased the economic burden on the healthcare system  
(Potempski F and Bilimoria K, 2021).
In India the government Ministry of Health and Family Welfare 
Directorate General of Health Services (EMR Division) has pub-
lished guidelines for clinical management of COVID-19 protocol 
in the month of June 2020. According to the guidelines cases were 
divided into mild, moderate and severe and based on this cat-
egory, treatment protocol has been given. According to guidelines 
no specific antivirals have been proven to be effective based on the 
available data but few drugs like Hydroxychloroquine and Azith-
romycin were approved for off label use in patients with severe 
disease and requiring ICU management (Clinical Management 
Protocol, 2020).
Mild COVID-19 cases may be given symptomatic treatment such 
as antipyretic (Paracetamol) for fever and pain, adequate nutrition 
and appropriate rehydration. Tab. Hydroxychloroquine (HCQ) 
may be considered for any of those having high risk features for 
severe disease (such as age>60; Hypertension, Diabetes, chronic 
lung/kidney/liver disease, Cerebrovascular disease and obesity) 
under strict medical supervision. Moderate cases were managed 
by administering Tab. Hydroxychloroquine (400 mg) BD on 1st 
day followed by 200 mg BD for 4 days (after ECG Assessment), 
intravenous Methylprednisolone 0.5 to 1 mg/kg (or) Dexametha-
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sone 0.1 to 0.2 mg/kg for 3 days, Prophylactic dose of UFH or LMWH 
(e.g., Enoxaparin 40 mg per day SC) and for severe cases along with oxygen 
therapy, Methylprednisolone 1-2 mg/kg/day OR Dexamethasone 0.2-0.4 
mg/kg/day for a maximum period of 5-7 days and the larger doses of glu-
cocorticoid will delay the removal of coronavirus due to immunosuppres-
sive effects and Prophylactic dose of UFH or LMWH (e.g., Enoxaparin 40 
mg per day SC) should be given for anti-coagulation and the guidelines 
also mentioned that antibiotics should not be prescribed routinely unless 
there is clinical suspicion of a bacterial infection (Revised Guidelines on 
Clinical Management of COVID-19, 2020).
Investigational new drugs like Remdesivir, convalescent plasma and Tocil-
izumab were considered in case of moderate cases which were progressing 
to the severe disease (Singh AK, et al., 2020). The main goal of drug util-
ization study is to promote rational use of drugs. The WHO prescribing 
indicators and ATC/DDD methodology are standards for drug utilization. 
With this study it is aimed to analyze the prescribing trends and drug use 
pattern according to COVID-19 National Management Guidelines.

MATERIALS AND METHODS
This is a Retrospective, cross sectional study conducted in COVID-19 
patients admitted to ESIC Medical college and hospital, Hyderabad for a 
duration of 3 months during the second wave of COVID-19 pandemic 
in Telangana (March 2021 to May 2021). Ethical approval was obtained 
from the Institutional Ethics Committee, ESICMCH (ESICMC/SNR/
IEC-F0253/01-2021). Total of 100 case sheet were collected from medical 
records department from Aug 2020 to Oct 2020 out of them 83 case sheets 
were met the inclusion criteria were considered for the study.

Inclusion criteria
1. Patients above 18 years of age, diagnosed as COVID-19 RTPCR posi-

tive of both the gender admitted in the hospital.
2. Patients with comorbid conditions: Diabetes, hypertension, cardiac 

disease, chronic lung disease, cerebro-vascular disease, chronic kidney 
disease, immune-suppression and cancer.

3. Patient with mild, moderate and severe COVID-19 diseases.
According to National Clinical Management Protocol: COVID-19, Based 
on the clinical symptoms and oxygen saturation levels cases were defined 
as mild, moderate and severe.
Mild cases: Patients with symptoms of fever, cough, expectoration, fatigue, 
myalgia, rhinorrhea, sore throat, diarrhea, malaise, loss of smell or taste 
without dyspnea.
Moderate cases: Adults with presence of clinical features of dyspnea and 
or hypoxia, fever, cough, including SpO2<94% (range 90%-94%) on room 
air, respiratory rate more or equal to 24 per minute.
Severe cases: Severe pneumonia in adults: With clinical signs of Pneu-
monia plus one of the following; respiratory rate>30 breaths/min, severe 
respiratory distress, SpO2<90% on room air.
Drug utilization data were assessed using the WHO Anatomical Thera-
peutic Chemical/Defined Daily Dose (ATC-DDD) methodology and the 
rationality of drug use was assessed by WHO Core Prescribing Indicators 
and also by using the National Clinical Management 2020 guidelines given 
by the Government of India. PDD calculation done by (total dose divid-
ed by the number of days) and expressed them as the PDD: DDD ratio 
(amount of DDD per day and person). Data were entered into Microsoft 
excel and descriptive statistics like Mean, Percentage and Frequency were 
calculated. Findings were presented as Graphs and Tables.

RESULTS 
According to the clinical symptoms and SpO2, out of 83 patients medical rec-
ords Mild cases were 62 (74.7%), Moderate were 13 (15.6%) and Severe cases 
were 8 (9.6%).

Demographic data
The mean age of the patients was 45 ± 11.8 years, females were 36% and males 
were 64%. Age-wise distributions of cases were given in Table 1.

Table 1: Age-wise distribution of the patients (n=83)

Age group Females (%) Males (%) Total (%)
20-30 4(5%) 9(11%) 13(16%)
31-40 10(12%) 17(21%) 27(33%)
41-50 6(7%) 10(12%) 16(19%)
51-60 9(11%) 7(8%) 16(19%)
61-70 1(1%) 6(7%) 7(8%)
71-80 1(1%) 2(3%) 3(4%)
>80 - 1 (1%) 1(1%)

Among 83, 37.3% of patients had comorbidities. Among these 10, 12% had 
both hypertension and diabetes (Figure 1).

All the five parameters of WHO Core Prescribing Indicators and the National 
guidelines for COVID-19 management were used to assess the rationality of 
the prescription, of which 67.5% of patients received injections and 77% of pa-
tients received antibiotics (Table 2).

Table 2: WHO core prescribing indicators

WHO core indicators Sample size (%)
Encounter with injectables 56(67.5%)

Average number of drugs prescribed per encounter 8
Percentage encounter with antibiotics 64 (77%)

Percentage of drugs with Generic Name 15(53.5%)
Percentage of drugs prescribed according to  
Revised/National guideline for COVID-19  

management

 22%

According to ATC classification twenty-seven drugs were prescribed for the 
treatment of COVID-19, among this 16 Injectable and 11 Oral drugs were 
used. Among 16 injectable drugs 7 (46.6%) were antibiotics, the remaining 
drugs were anticoagulants, steroids, antiviral, proton pump inhibitors and 
bronchodilators. Among eleven Oral drugs, three were antibiotics and three 
were corticosteroids, vitamins, and ivermectin.

Antibiotics
The most commonly used injectable antibiotic was Amoxicillin and Clavulan-
ic acid (19.2%) with an average duration of 5.3 days. The second drug was an 
injection Ceftriaxone (Monocef) (16%) with an average duration of 5 days. 
The most commonly used oral antibiotics were Doxycycline, Azithromycin, 
Amoxicillin and Clavulanic acid. Among all injectable and oral antibiotics, the 
capsule Doxycycline is the most commonly used with 34% prescriptions con-

Figure 1: Comorbidities among the study population
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Anticoagulants
The only anticoagulant prescribed was Enoxaparin, and 42% of the patients 
received it (Table 6). Other groups of drugs utilized in COVID-19 and their 
duration of administration are presented in Table 7. Among this the most 
commonly used were Vitamin C (84%), Multivitamins (73%), and Ivermectin 
(25%) respectively.
About 12% of patients received Inj. Remdesivir for 5 days along with injection 
Enoxaparin and one injectable corticosteroid. The average duration of hospital 
stay was 8.4 days. About 80% of the patients received more than 5 drugs (Table 
8). All the patients were discharged from the hospital.

taining this drug, followed by Azithromycin. Among 83 patients 77% of the 
patients received at least one antibiotic (Figure 2). ATC classification, DDD, 
PDD, number of patients received the individual antibiotic and average num-
ber of days are mentioned in Tables 3 and 4.

Corticosteroids
The most commonly prescribed steroids were Inj. Dexamethasone, Inj. 
Methylprednisolone and Inj. Hydrocortisone and the majority of the patients 
(30%) received Dexamethasone in three different doses with an average dur-
ation of 6.6 days. 12% of the patients received more than 1 injectable Cortico-
steroid (Table 5).

Figure 2:  Number of antibiotics prescribed for each patient

Table 3: Injectable antbiotics and antiviral drugs prescribed for COVID-19 patients

S. no ATC code Drug name and dose PDD DDD PDD/DDD Number of patients (%) Average no. days 

1. J01AA02 Inj. Doxycycline 100 mg 0.2 gm 0.1 g 0.1 g 4 (5%) 3.25

2. J01CA04 Inj. Amoxicillin and  Clavulanic acid (Augmen-
tin)1.2 gm 

2.4 gm 3 g 0.6 g 16 (19%) 5.3

3. J01FA10 Inj. Cefoperazone and Sulbactam (Magnex forte 
)1.5 gm 

3 gm 4 g 1 g 1 (1%) 10

4. J01FA10 Inj. Azithromycin 500 mg 0.5 gm 0.5 g - 1 (1%) 6

5. J01DD04 Inj. Ceftriaxone (Monocef )1 gm 2 g 2 g - 13 (16%) 5

6. J01CR05 Inj. Piperacillin and Tazobactam (PIPTAZ) 4.5 
gm 

13.5 g 14 g 0.5 g 8 (10%) 5.3

7. J01DH02 Inj. Meropenem 1gm 3 gm 3 g - 6 (7%) 6.6

8. J05AB16 Inj. Remdesivir 100 mg 0.1 g 0.1 g - 10(12%) 5

Table 4: Oral antibiotics prescribed for COVID-19 patients

S. no ATC code Drug name and dose PDD DDD PDD/DDD Number of patients (%) Average no. days 

1. J01FA10 T. Azithromycin 500 mg 0.5 g 0.3 g 0.2 g 22 (26%) 5.3

2. J01AA02 Cap. Doxycycline 100 mg 0.2 g 0.1 g 0.1 g 29 (35%) 5.4

3. J01CA04 T. Amoxicillin and clavulanic acid (Augmentin) 
625 mg 

1.3 g 1.5 g 0.2 g 8 (10%) 5.25
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S.no ATC code Drug name DDD PDD PDD/DDD Number of patients (%) Average number of days

1 HO2AB09 Inj. Hydrocortisone 100 mg 30 mg 200 mg 170 mg 9 (10%) 2

2 H02AB02 Inj. Dexamethasone 8 mg 1.5 mg 16 mg 14.5 mg 11 (13%) 3.5

Inj. Dexamethasone 6 mg 1.5 mg 12 mg 10.5 mg 5 (6%) 4.4

Inj.  Dexamethasone 4 mg 1.5 mg 4 mg 2.5 mg 3(4%) 6

Inj. Dexamethasone 4 mg 1.5 mg 8 mg 6.5 mg 6 (7%) 6.6

T. Dexamethasone 1.5 mg 8 mg 6.5 mg 4 (5%) 4

3 HO2AB04 Inj. Methylprednisolone 40 mg 20 mg 80 mg 60 mg 11 (13%) 4.4

Inj. Methylprednisolone 40 mg 20 mg 120 mg 100 mg 6 (7%) 7.5

4 S02BA03 T.  Prednisolone (Omnacortil) 10 mg 20 mg 10 mg 3 (4%) 3

T. Methyl Prednisolone
(Predmet)

7.5 mg 10 mg 2.5 mg 1 (1%) 2

Table 5: Corticosteroids prescribed for COVID-19 patients

Table 6: Anticoagulant prescribed for COVID-19 patients

S.no ATC Code Drug name DDD PDD PDD/DDD Number of patients Average number of days

1 B011AB05 Inj. Enoxaparin (Clexane) 60 mg   2 TU 6 TU 4 TU 8 (10%) 7

Inj. Enoxaparin (Clexane) 40 mg 2 TU 4 TU 2 TU 27 (32%) 5.25

Table 7: Other drugs prescribed for COVID-19 patients

S. no ATC code Drug name DDD PDD PDD/DDD No. of patients Average number of day

1.        A11EA Multivitamins - - - 61 (73%) 8

2.        A11GA01 Vitamin C 0.2 g 0.5 g 0.3 g 70 (84%) 8

3.        A12AX Vitamin D and Calcium - - - 13 (16%) 5

4.        P02CFO1 Ivermectin 12 mg 12 mg - 21(25%) 3

5.        N02BE01 Inj. Paracetamol 3.0 g 2.0 g 1.0 g 4 (5%) 3

6.        A02BC02 Inj. Pantoprazole 40 mg 40 mg - 25 (30%) 6.45

7.        C03CA01 Inj. Furosemide (Lasix )40 
mg

40 mg 80 mg 40 mg 3 (4%) 2.6

8.        A04AA02 Inj. Ondansetron
(Zofer) 4 mg

16 mg 8 mg 8 mg 4 (5%) 3.75

Table 8: Number of drugs prescribed for each patient

Number of drugs Number of patients (%)

1-4 17(20.5%)

5-10 40(48%)

>10 26 (31.5%)
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from antipyretics to immuno suppressants were prescribed. Even though 
it is viral infection antimicrobials were irrationally utilized irrespective of 
the severity of the disease. Most of the patients received multiple oral and 
injectable antibiotics which is the leading cause of antimicrobial resistance. 
To prevent the emergence of antimicrobial resistance, antibiotics have to 
be cautiously used and multiple antibiotics prescription should be avoid-
ed. The doses of steroids prescribed were about ten times higher than the 
DDD and the duration of administration was longer for moderate cases, 
and about 17% of mild cases received parenteral steroids and anticoagu-
lation therapy which can lead to immunosuppression, delay in recovery 
from COVID-19 infection, and increase of burden on the healthcare sys-
tem.

LIMITATIONS
Our study is a single-centre study with a small sample size, so our find-
ings may not be generalizable to other settings. The data were collected 
from medical records department. Prescription errors cannot be avoided. 
Further studies need to be done for external validity of the study. Adverse 
effects of the drugs were not assessed because of lack of documentation.
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P, et al., 2021). About 20% of mild cases also received injectable steroids, 
which was not indicated by COVID-19 National clinical management.
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42% of patients received the drug. All moderate and severe cases received 
Enoxaparin. Among 42% of patients, 17% were mild cases that received 
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Vitamin C was prescribed for about 84% of patients followed by multivita-
mins which was 73%. The average number of drugs prescribed for each 
patient was 8 indicating polypharmacy. 
According to Revised National Clinical Management Guidelines mild 
cases should be given symptomatic treatment with antipyretics (Paraceta-
mol) for fever and pain, adequate nutrition and appropriate rehydration. 
Tab Hydroxychloroquine (HCQ) may be considered for any of those 
having high-risk features for severe disease (such as age>60; hyperten-
sion, diabetes, chronic lung/kidney/liver disease, cerebrovascular disease 
and obesity) under strict medical supervision, but in our study, Hydroxy-
chloroquine was not prescribed for any patients.
In this study, we have calculated the PDD of each class of drugs and com-
pared it with specific DDD of the drugs as defined by the WHO; PDD/
DDD ratio was calculated. It was found that parenteral and oral Amoxi-
cillin and the Clavulanic acid fixed dose combination were given 20% less 
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spective DDD. Dexamethasone was given ten times higher than its DDD. 
Methylprednisolone was given 4-6 times higher than its DDD. Inj. Enox-
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Indian national clinical management guidelines, the doses of Dexametha-
sone and Methylprednisolone were higher than the WHO DDD and the 
duration of steroid administration was longer for moderate cases.

CONCLUSION
In our study, we have concluded that almost all classes of drugs ranging 
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