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PRESCRIPTION AUDITING AND DRUG 
UTILIZATION PATTERN IN INDOOR 
PATIENTS OF PEDIATRICS DEPARTMENT
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ABSTRACT
Objectives: To analyze the rationality status of prescriptions and drug utilization pattern in indoor patients of pediatrics depart-
ment.
Method: The present observational prospective study was undertaken in pediatrics indoor patient department for a period of 
six months during which data of 100 patients was collected. The prescriptions were analyzed for rationality score and rational-
ity status (rational, semi-rational, irrational) using Phadke’s criteria; a 30 point score system in which choice of drugs and their 
dose, unnecessary drugs, irrational drugs/combinations and use of hazardous drugs were taken into consideration. Data was 
also analyzed for drug utilization pattern using WHO- prescribing indicators.
Result: Data of total 100 patients was analyzed, of which 69 were male and 31 were female. Rationality scores of 100 pre-
scriptions were in range of 30 to 19, with mean rationality score of 28.4%. Of 100 prescriptions, 91 were rational and 9 were 
semi-rational. Main reason for getting less score were improper dose and use of second choice drug or wrong selection of drug. 
Average number of drugs used was 6.01 per patient. 54.76% drugs were prescribed by generic name, 33.33% by brand name 
and 11.90% by both. Drugs prescribed from WHO-EML for children were 48.81%. Antimicrobials were prescribed for 93 patients, 
of which most common  were amoxicillin+ clavulanic acid, ceftriaxone and cefotaxime.
Conclusion: Though the results reflect rational prescribing in pediatrics department of our set up, there is still scope of improve-
ment in areas of dosage calculation, proper documentation, prescribing drugs by generic name and from WHO-EML for children 
as far as possible
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INTRODUCTION

Drugs play an important role in disease prevention and in 
health care delivery. The availability and affordability of 
good quality drugs along with their rational use is required 
for effective health care.1 The prescription of a drug with 
proven efficacy at an optimal dose together with the correct 
information at an affordable price is very necessary to ensure 
the effective health care.2 The quality of life can be improved 
by increasing the standards of the medical treatment at all 
levels of the health care delivery system.3 A medical audit 
oversees the observance of these stan dards, which is defined 
as ‘the review and evaluation of the health care procedures 
and documentation for the purpose of comparing the quality 
of care which is provided, with the ac cepted standards’.4

Prescription auditing is a type of vigilance activity, which 
is beneficial in clinical practice in terms of reducing the bur-

den of disease because of medication errors, i.e. because of 
irrational prescribing.5

In developing countries like India, a substantial proportion 
of medicines in the market are irrational fixed-dose-combi-
nations and some of them are even hazardous. Analysis of a 
properly selected sample of prescriptions would reveal the 
extent of use of such irrational and hazardous drugs by doc-
tors as well as irrational use of rational drugs. This will help 
in assessing the extent of wastage (health-wise & money-
wise) due to irrational prescribing and in developing ways to 
overcome this wastage.6 

Drug utilization research is defined by WHO as “the mar-
keting, distribution, prescription, and use of drug in a soci-
ety, with special emphasis on the resulting medical, social 
and economic consequences”.7
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The principle aim of the drug utilization research is to facili-
tate rationale use of drugs in population. For the individual 
patient, rationale use of a drug implies the prescription of a 
well-documented drug in an optimal dose for a right indica-
tion, with the correct information and at an affordable price. 
Without knowledge on how drug are being prescribed and 
used, it is difficult to initiate discussion on rationale drug use 
and to suggest measure to change prescribing habits for the 
better.8

Infants and children constitute a large proportion of the pop-
ulation in developing countries. They are especially vulner-
able to contract illnesses and to the harmful effect of drugs 
due to differences in pharmacodynamics and pharmacoki-
netics.9 They suffer from frequent but usually nonserious ill-
nesses. Most of these are self limiting and often treated not 
only inappropriately but also resorting to polypharmacy.10 
Epidemiological evaluation of medicine use in elderly is 
now a highly visible topic, but drug prescribing studies in 
pediatric patients have been limited. The need for the safe 
and effective drugs for use in sick neonates, infants, children 
and adolescents requires the establishment of thoughtful 
drug therapy strategies.11

Considering all these facts, the present study was de-
signed to check the rationality status and drug utilization 
pattern in indoor patients of pediatrics department.

MATERIAL AND METHODS

This observational prospective study was conducted in pedi-
atrics in-patient department of a tertiary care teaching hos-
pital attached to a Medical College, in western India for 6 
months duration. 

Pilot study was done to validate the designed proforma and 
feasibility of method, following which it was finalized for 
further work. Institutional ethics committee’s approval was 
obtained and verbal consent was taken from patients’ guard-
ians before enrolling them into the study. All patients below 
the age of 18 years of either sex, admitted at pediatrics inpa-
tient ward for any condition were included in the study. The 
patients referred to or from other specialties with conditions 
which can influence physician’s prescription or the patients 
admitted to/ transferred from NICU and PICU were exclud-
ed. Data of total 100 pediatrics in-patients were collected and 
were recorded in case record form. Relevant data of patients 
were taken from hospital records while they were admitted 
in the hospital. An attempt was made to include patients of 
different conditions or diseases admitted in pediatrics inpa-
tient ward as far as possible.  

After collecting data of all prescriptions, data were analyzed 
for rationality and drug utilization pattern by following cri-
teria.

A. Prescription analysis 
All prescriptions were analyzed by using Phadke’s criteria.12, 

13 While analyzing the prescriptions, to decide for the cor-
rectness of the drug, standard textbook of pediatrics (Es-
sential Pediatrics; OP Ghai; 7th edition) and pharmacology 
(Principles of Pharmacology; HL Sharma and KK Sharma; 
2nd edition) were referred. Prescriptions were discussed with 
two consultants suggested by the Head of pediatrics depart-
ment for more clarification in case of some query regarding 
prescription. Prescription were analyzed for diagnosis men-
tioned or not, number of drugs prescribed per prescription, 
number of drugs prescribed by brand name or generic name, 
drug wise analysis of prescriptions, rationality score, ra-
tionality status of prescriptions and number of prescriptions 
showing use of unnecessary drugs, unnecessary injections, 
irrational drugs or combinations. For study of rationality sta-
tus of prescriptions, a maximum of 30 points score system 
was assigned as follows: 

• Main drug - 20 points 
• Complementary drug – 10 points 

Out of these total points, half of the points of each category 
of drugs were to be allotted for the correctness of the choice 
of drug according to condition and half for the correctness 
of the dose, route, frequency of drug administration and 
the duration of the treatment. If more than two drugs were 
needed to be given in a condition. The points allocated were 
subdivided accordingly. From total score obtained, points 
were deducted if prescription include Unnecessary drug (-5 
points), Unnecessary injection (-5 points), Irrational drug 
/ combination (-5 points) or Hazardous drug (-10 points). 
Based on the above mentioned criteria for analysis, net score 
was calculated and prescription were categorized as; 0 to 14 
points –Irrational, 15 to 24 points – Semirational,  25 to 30 
points – Rational .

B. Drug utilization pattern
By using the prescribing indicators according to the standard 
WHO guidelines, the data were analyzed to study number 
of drugs used by trade name and by generic names, average 
number of drugs per prescription, percentage of prescription 
with an antibiotic prescribed, number of fixed drug combi-
nations used and number of drugs prescribed from essential 
medicine list [WHO- EML for children, April-2013].

RESULTS

Note: As our sample size N was 100, results are mentioned 
in numbers only where denominator is 100.

Out of 100 patients, 69 were male and 31 were female. 
Amongst males, most of the patients belonged to the age 
group of 1 to 4 years (46.38%) followed by 5 to 8 years 
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(27.54%), while in females most of the patients belonged to 
1 to 4 years (41.94%) followed by 9 to 12 years (22.58%) of 
age. Male: female ratio was 2.22:1.

Of total 100 prescriptions, 91 and 9 prescriptions were ra-
tional and semi-rational respectively. There was no pre-
scription with score less than 15, i.e. there was no irrational 
prescription (Table 1, Figure 1). When rationality score was 
calculated, 60 prescriptions had 30 score (maximum) fol-
lowed by 31 and 9 prescriptions in range of 29-25 score 
and 15-24 score respectively. Minimum score of 19 was ob-
served in one prescription (Table 1). Mean rationality score 
was 28.4. For total 40 prescriptions with rationality score 
less than 30, different reasons for less score were - improper 
dose in 25 (62.5%) prescriptions, second or wrong choice of 
drugs in 4 (10%) prescriptions, unnecessary drug or injection 
in 4 (10%) prescriptions. Irrational drug was prescribed in 
2 (5%) prescriptions only. In 5 (12.5%) prescriptions, there 
was more than one reason for getting less scoring (Table 2). 

In 81 prescriptions, only provisional diagnosis was men-
tioned; while in 19 prescriptions, both provisional and final 
diagnosis were mentioned (Figure 2).

54.76% drugs were prescribed by generic name, 33.33% by 
brand name and 11.90% by both (Table 3). Drugs prescribed 
from WHO-EML for children (April-2013) were 48.81% 
(Table 4). In present study, number of drugs prescribed in 
any given patient ranged from 1 to 13. In about half of the 
patients ( i.e 48), 3-5 drugs were prescribed (Figure 3). Aver-
age number of drugs per patient was 6.01.

Out of 100 patients, antibacterial agent /agents was/were 
prescribed in 93, among which in majority of patients, one 
(42 patients ) or two (35 patients) antibacterials were pre-
scribed. Maximum number of antibacterials prescribed was 
5 in this study. The most frequently prescribed group of anti-
bacterials were cephalosporins followed by penicillins while 
most common prescribing antibacterials were amoxicillin+ 
clavulanic acid, ceftriaxone and cefotaxime ( Table 5). 

Drugs used for treatment of different conditions in pediatric 
cases were antibacterials (22.63%) vitamins and minerals 
(21.46%), NSAIDs (12.65%), antihistaminics (6.66%) and 
antiemetics (6.16%). Apart from these, β2 agonist, antiepilep-
tics/anticonvulsants, corticosteroids, hematinics, H2 block-
ers, antitussive agents, diuretics, anticholinergics and proton 
pump inhibitors were also prescribed (Figure 4).

In present study, total 16 FDCs were prescribed out of 
which 6 FDCs were rational and 10 were irrational. Of 6 
rational FDCs, 4 were present in WHO-EML for children, 
April-2013. 10 irrational FDCs included ibuprofen + par-
acetamol combination, hematinics and multivitamins. 

DISCUSSION

Rational prescribing is an essential part of patient care. 
WHO has developed Essential Medicine List to promote ra-
tional prescribing. Irrational prescribing is common world-
wide with different prevalence rate at different set up. This 
type of study helps in assessing the extent to which rational 
prescribing is practiced by clinician in government as well 
as private set up. Pharmacological management is the most 
common and important form of treatment in the care of pedi-
atric patients and irrational prescribing may lead to drug-
drug interactions, development of resistance, adverse effects 
of drugs etc. 

When we looked at the rationality of the prescriptions, we 
found 91 prescriptions as rational and 9 semirational. Rima 
Shah et al. (2011) in their study found 39.5%, 32.3%, and 
28.3% rational, semirational and irrational prescriptions re-
spectively while Shah AM et al. (2010) in their study found 
53%, 30% and 17% prescriptions to be rational, semirational 
and irrational respectively.13, 14 Sneha Patel and Bharat Gaj-
jar (2012) in their study found more rational prescriptions 
from public sector (82) compared to private sector (42). 6 Out 
of 100 prescriptions, 60 prescriptions had 30 score (maxi-
mum) followed by 31 and 9 prescriptions in range of 29-
25 score and 15-24 score respectively. Minimum score of 
19 was observed in one prescription. Mean rationality score 
was 28.4. In another study done by Shah AM et al. (2010), 
in which prescriptions of 100 OPD patients of tertiary care 
teaching hospital were analyzed, the mean rationality score 
found was 20.56. 14 In a similar study for geriatric patients 
(age≥ 65 years) carried out by Rima Shah et al. (2011) at 
tertiary care teaching hospital, the mean rationality score was 
18.47.13 Sneha Patel and Bharat Gajjar (2012) had done a 
study of prescription audit collecting prescriptions from gen-
eral practitioners from public and private sectors, using same 
Phadke’s criteria. In their results, they found that the mean 
rationality score was 25.83 for public sector and 20.45 for 
private sector.6 Gajjar BM (1999) in his work reported aver-
age rationality score of 19.23 and 20.83 for prescription ob-
tained from physician of teaching institute and private sector 
respectively. 12

Differences found in rationality score and rationality status 
of prescriptions in different studies could be because of fol-
lowing reasons, operating one or more at a time.

• Some studies were done in tertiary care teaching hos-
pital while some studies were done both in public and 
private hospitals. In one study, prescriptions from pri-
vate sector and primary health care centre were com-
pared.

• In these different studies, patients included were either 
from inpatient department or outpatient department, or 
inpatient as well as outpatient departments.
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• Prescribing doctors were either MBBS or MD/MS in 
different studies.

• For some conditions, standard treatment guidelines 
are available making prescription analysis easy. For 
majority of conditions, standard treatment guidelines 
are not available and researchers have to refer some 
standard reference for deciding rationality of treat-
ment. Referring different sources may lead to varia-
tions in rationality score.

In present study, total 40 prescriptions obtained score less 
than 30 for which major reasons were improper dose in 
25(62.5%) prescriptions, second or wrong choice of drugs 
in 4 (10%) prescriptions, unnecessary drug or injection in 4 
(10%) prescriptions. In a study done by Phadke et al. (1995), 
there were 47.4%, 23.8%, 10.5% and 19% prescriptions con-
taining unnecessary drugs, unnecessary injections, hazard-
ous drugs and irrational drug respectively.6

In present study, in 81 prescriptions only provisional diag-
nosis was mentioned; while in 19 prescriptions, both provi-
sional and final diagnosis were mentioned. Sneha Patel and 
Bharat Gajjar (2012), found 81% (public sector) and 84% 
(private sector) prescriptions in which diagnosis was men-
tioned while Gajjar BM (1999) found 60% (teaching insti-
tute) and 89% (private sector) prescriptions with diagnosis 
mentioned.6,  12

Aggressive promotional strategies by pharmaceutical com-
panies may lead to prescribing by brand name may lead to 
increased cost of therapy. Prescribing drugs by their generic 
name, prescribing from essential medicine list and rational 
prescribing are recommended measures which reduce the 
cost of drugs in patients and to health care system in govern-
ment setups. In present study, total 84 different drugs were 
prescribed. 54.76% drugs were prescribed by generic name 
while 33.33% drugs were prescribed by brand name. There 
were 11.91% drugs which were prescribed by generic names 
in some patients and by brand names in others. When we 
compared results of present study with that of other stud-
ies, it was found that drugs prescribed by generic name were 
as high as 62.3% [Vishwanath et al. (2014)] and 67.25% 
[Manoj Kumar Saurabh et al. (2010)] as compared to present  
study while Rajesh et al. (2014) in their study, found only 
15% of drugs prescribed by generic name which is low as 
compared to present study.15, 16, 17 In a study by Akhtar et al. 
(2012), percentage of drugs prescribed by generic name was 
only 2.63%.18 All these results suggest that there is a need to 
promote drug  prescribing  by generic name.

Out of total 84 different drugs prescribed in 100 patients in 
present study, 48.81% drugs were prescribed from the WHO 
List of Essential Medicines for children, April-2013. When 
results of present study were compared with other studies, 
percentage of drugs prescribed from WHO Essential Medi-
cine list in other studies were 90.23% [Akhtar et al. (2012)], 

86.42% [Vishwanath et al. (2014)] and 35.19% [Girija Sach-
deo et al. (2013)]. 18, 15, 19

Prescribing minimum required number of drugs per patient 
carries less chances of drug - drug interactions and adverse 
effects of drugs, decreased cost of therapy and increased pa-
tient‘s compliance. In present study, number of drugs pre-
scribed in any patient ranged from 1 to 13 with an average 
of 6.01% drugs per patient. In other studies, average number 
of drugs per encounter were 5.69 (inpatients) [Vishwanath 
et al. (2014)], 5.61 (outpatients + inpatients) [Akhtar et al. 
(2012)], 2.7 (outpatients + inpatients) [Rajesh et al. (2014)], 
2.35 (outpatients) [Girija Sachdeo et al. (2013)].15, 18, 17, 19 

Manoj Kumar Saurabh et al. (2010), in their study found that 
average number of drugs prescribed was 2.79 for govern-
ment doctors and 3.12 for private practitioners.16 In the simi-
lar study, done by Rewa Shinde et al. (2013), average num-
ber of drugs per prescription was 2.11 and 2.22 for tertiary 
care teaching hospital and private hospitals respectively. 20

Improper use of antibacterials - overuse or not using when 
required - is one of the important reasons of irrational pre-
scribing and development of antimicrobial resistance. In 93 
patients in whom antibacterial was/were prescribed, in ma-
jority of them, one (42 patients) or two (35 patients) anti-
bacterials were prescribed. Maximum number of antibacteri-
als prescribed was 5 in single patient. Akhtar et al. (2014) in 
their study found use of anti-infectives in 81.12% patients 
while Rajesh et al. (2014) found use of antibiotics in 32% 
patients.18, 17 In a study done by N. Venkateswaramurthy et al. 
(2013), it was found that antibiotics were prescribed in 218 
out of 286 prescriptions. Of this, 124 (43.4%) had a single 
antibiotic, while 70 (24.5%), 21 (7.3%) and 3(1%) had 2, 3 
and 4 antibiotics per prescription respectively. 21

In this study, total 136 antibacterial agents were prescribed. 
The most frequently prescribed antibacterials were Cepha-
losporins followed by penicillins. Among  cephalosporins, 
only third generation cephalosporins were prescribed which 
included ceftriaxone (26.47%) in majority of instances; 
while among penicillins, most frequently prescribed was 
amoxicillin+clavulanic acid (30.15%). Other antibacterials 
prescribed were amikacin, ofloxacin, sulfamethoxazole + 
trimethoprim, vancomycin, clindamycin, linezolid, mero-
penam and erythromycin. In the study by Vishwanath M. et 
al. (2014), among antimicrobials, penicillins (28.75%) were 
most commonly prescribed, followed by aminoglycosides 
(23.33%) and cephalosporins (17.5%).15 N. Venkateswara-
murthy et al. (2013) in their study found that among anti-
microbials, most commonly prescribed were beta-lactams 
followed by quinolones and aminoglycosides, while Rajesh 
et al. (2014) found that cefixime was most commonly pre-
scribed antibiotic followed by ceftriaxone and amoxicillin.21, 17
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Total drugs prescribed in the present study were 601. Drugs 
used for treatment of different conditions in pediatric pa-
tients were antibacterials (22.63%) vitamins and minerals 
(21.46%), NSAIDs (12.65%), antihistaminics (6.66%) and 
antiemetics (6.16%). Apart from these, β2 agonist, antie-
pileptics/anticonvulsants, corticosteroids, hematinics, H2 
blockers, antitussive agents, diuretics, anticholinergics 
and proton pump inhibitors were also prescribed. Akhtar 
et al. (2011) in their study found that most commonly pre-
scribed pharmacological group was antipyretics (100%) 
followed by cold and cough preparations (88.81%) and 
anti-infectives (81.12%).18 In the study by Vishwanath et 
al. (2014), it was found that most commonly prescribed 
pharmacological group was antimicrobial (28.10%) fol-
lowed by drugs acting on respiratory system (12.18%) 
and NSAIDs (7.50%).15 In the study by Rewa Shinde et al. 
(2013), most commonly prescribed drug groups were an-
timicrobials (37.81% and 37.99%) followed by vitamins/
minerals (22.74% and 18.47%) and analgesics (13.46% and 
11.87%) in tertiary care teaching hospital and private hos-
pitals respectively, while in similar Study by Manoj Kumar 
Saurabh et al. (2010) most commonly prescribed pharma-
cological groups were antimicrobials (25.44% and 25.96%) 
followed by NSAIDs (19.80% and 21.66%) in prescrip-
tions of government doctors and private practitioners re-
spectively.20, 16 N. Venkateswaramurthy et al. (2013) found 
that most commonly prescribed group was anti-infectives 
(24.8%) followed by anti inflammatory (20.6%) and drugs 
of gastro intestinal system (14.7%).21

In present study, total 16 FDCs were prescribed out of 
which 6 FDCs were rational and 10 were irrational. Of 6 
rational FDCs, 4 were present in WHO-EML for children, 
April-2013. 10 irrational FDCs included Ibuprofen + Par-
acetamol combination, hematinics and multivitamins. In the 
study by Girija Sachdeo et al. (2013), 43 (39.81%) FDCs 
were prescribed in which 12 (27.91%) were rational and 9 
(20.93%) were from WHO-EML for children [March-2011]. 

19 In the study by Rewa shinde et al. (2013), total 139 and 97 
FDCs were prescribed in public and private sector respec-
tively, out of which 55 and 35 were rational and 45 and 23 
were present in WHO-EML for children [March-2011] for 
public and private sector respectively. 20

CONCLUSION

This type of study helps to evaluate, monitor and if neces-
sary, suggest changes or modifications in prescribing prac-
tices of clinicians which will ultimately make patient care 
more rational and cost- effective.

Though the results reflect rational prescribing in pediatrics de-
partment of our hospital set up, there is still scope of improve-
ment in areas of dosage calculation, proper documentation, 

prescribing drugs by generic name and from WHO-EML for 
children as far as possible.

Development and implementation of Standard Treatment 
Guidelines based on essential drug concept and promoting 
rational drug therapy will lead to more and more rational pre-
scribing. Periodic prescriptions analysis and effective feed-
back to clinician should be done based on results to ensure 
rational prescribing and effective health care management.

LIMITATIONS OF THE STUDY:

Limitations of this study were small sample size, non ran-
domized selection of patients, small duration of study and 
limitations related to Phadke’s criteria.  
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Table 1: Rationality score and status of prescriptions
Rationality Status Rationality Score Number of Prescriptions Total Prescriptions

Rational

30 60

91

29 06

28 09

27 05

26 05

25 06

Semi-rational

24 01

09

23 05

22 01

21 00

20 01

19 01

18-15 0

Irrational 0-14 0 00

Total 100 100

Table 2: Different reasons for rationality score less than 30
Serial Number Reasons Percentage of Prescriptions (Number)

1 Improper dose (A) 62.5% (25)

2 Second choice or wrong choice of drugs (B) 10% (04)

3 Unnecessary drug or injection (C) 10% (04)

4 Irrational drug  (D) 5%  (02)

5 Both  A+B 5%  (02)

6 Both  A+C 5% (02)

7 Both  B+C 2.5% (01)

Total 40
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Table 3: Drugs prescribed by Generic name and Brand name
Drugs Prescribed By Generic Name and / Or Brand Name Percentage  of Drugs Prescribed (Number)

Generic Name 54.76%(46)

Brand Name 33.33%(28)

Generic+ Brand Name 11.91%(10)

Total drugs prescribed 100% (84)

Table 4: Drugs prescribed from WHO EML [Essential Medicine List] for children (April-2013)
Drugs Prescribed From WHO EML for 
children 

Drugs Prescribed Not From WHO EML 
for children

Total Percentage Drugs (Number)

48.81% (41) 51.19% (43) 100% (84)

Table 5: Prescribing frequency of different antibacterials
Antibacterials Number of Times prescribed Percentage 

Cephalosporins
Ceftriaxone
Cefotaxime
Cefixime

54
36
15
03

39.71 %
26.47%
11.03%
2.21%

Penicillins
Amoxicillin + Clavulanic Acid
Piperacillin+ Tazobactum
Ampicillin
Amoxicillin
Crystalline penicillin

52
41
05
03
02
01

38.25%
30.15%
3.68%
2.21%
1.47%
0.74%

Amikacin 13 9.56%

Ofloxacin 05 3.68%

Sulfamethoxazole + Trimethoprim 05 3.68%

Vancomycin 03 2.21%

Clindamycin 01 0.74%

Linezolid 01 0.74%

Meropenam 01 0.74%

Erythromycin 01 0.74%

Total 136 100%
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Figure 1: Rationality status of prescriptions.

Figure 2: Diagnosis status of Prescriptions.

Figure 3: Number of drugs prescribed per patients.

Figure 4: Different groups of drugs prescribed.


