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Abstract
Background: Crystalline penicillin has been used for chemotherapy of bacterial infections for pediatrics over 

the years. However, not much is known about the appropriateness of clinical indication, dosages administered, 
frequency of administration, duration, drug interactions, contra-indications and outcome of therapy in Jimma University 
Specialized Hospital (JUSH) Pediatrics Ward. 

Objective: The present study was undertaken to evaluate crystalline penicillin use and its appropriateness in 
pediatrics ward of JUSH, South West Ethiopia. 

Methods: Retrospective cross sectional study of medication records of hospitalized pediatric patients who received 
crystalline penicillin from January 1 to December 31, 2012 at pediatrics ward of JUSH was done from February 4 to 17, 
2013 to assess utilization pattern of crystalline penicillin. 

Results: A total 183 hospitalized pediatrics patient records were included in the study. In all cases, the indication 
to use, frequency of administration, contra-indications and drug interactions of crystalline penicillin were according to 
the national standard treatment guideline of Ethiopia for General Hospitals, and World Health Organization Guidelines 
for the management of common illnesses in children in areas with limited resources. All the 183 (100%) cases were 
consistent with guidelines for indications, contra-indications and dose frequency to use the drug. Moreover, one 
hundred and eighty one (98.9%) of the cases were in accordance with the guidelines for contraindications. However, 
only 149 (81.42%) ,153 (83.6%) and 168 (91.80%) of the cases were in accordance with the guidelines to use the drug 
with regard to dose, duration and outcome of treatments, respectively. 

Conclusion and recommendation: Consistency of prescribers to the national standard treatment guideline was 
found to be promising. To improve rational use and prevent the development of resistance, intensification of short 
term trainings and antibiotic control systems are some of the possible solutions the hospital has to do. In addition, 
prescribers should regularly check completeness of patient cards.
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Introduction
Drug Use Evaluation (DUE) is a system of ongoing, systematic 

criteria based evaluation of drug use that will help ensure that medicines 
are used appropriately at the individual patient level [1]. 

DUE may be applied to a drug, therapeutic class, disease state or 
condition, a drug use process or outcomes [2]. DUE can assess the 
actual process of medication prescribing, administration, or dispensing. 
It involves a comprehensive review of patients’ prescription and 
medication data before, during and after dispensing in order to assure 
appropriate therapeutic decision making and positive outcome [3]. If 
properly developed, it not only provides a means of identifying drug 
use problems but also provides a means to correct the problem and 
there by contribute to rational drug therapy [4].

The potential inappropriate uses of medicines are becoming a 

concern worldwide with their increment in quantity and variety. 
Inappropriate use is associated with health risks to the patient 
and financial crisis to the health facilities and patients. As a result, 
numerous articles, conferences and studies try to address the issue 
and design strategies to identify, resolve and prevent inappropriate 
medicine use [5]. The rational use of medicines requires that patients 
receive medications appropriate to their clinical needs, in doses that 
meet their own individual requirements, for an adequate period of 
time and at the lowest cost to them and their community. However, 
ensuring the rational use of medicines remains a challenge for public 
health providers and administrators in many countries [6]. 

Modern medicine has various milestones, but one of the most 
important is, without doubt, the discovery of effective agents to prevent 
and treat infections caused by bacteria and other microorganisms. 
Antibiotics were first used clinically in 1936, starting with sulfonamides 
and followed in the 1940s by penicillin and streptomycin [7]. Thereafter, 
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new molecules were discovered on a regular basis and the golden age of 
antimicrobial chemotherapy was under way. Unfortunately, along with 
the introduction of new molecules, a foreseeable problem emerged: 
resistance of microorganisms to available antibiotics. Antibiotic 
resistance is a major concern globally. Antibiotic consumption 
increases the likelihood for an individual to develop bacterial 
resistance [8]. The majority of antibiotic prescribing takes place in 
primary care and General Practitioners(GPs) have been encouraged 
to prescribe antibiotics more rationally and to only give antibiotics 
when necessary [9]. Wide variation in antibiotic prescribing practices 
has been reported globally. Inappropriate use of antimicrobials, over-
use of injections when oral formulations would be more appropriate, 
the use of too many medicines per patient (polypharmacy), failure to 
prescribe in accordance with clinical guidelines, inappropriate self-
medication (often of prescription only medicines) are some of the 
forms of irrational prescribing as described by numerous studies from 
developed and developing countries [10,11]. 

Respiratory tract infections are among the most frequently 
encountered clinical conditions and Upper Respiratory Tract 
Infections (URTIs) are one of the most common reasons for pediatrics 
consultations in primary health care [12,13]. Children in developing 
countries suffer an annual average of six URTIs [10], with a high 
incidence in the first 7 years of life, which are termed the “catarrhal” 
stage [12]. These infections impose a burden on the health care system 
and are a major reason for absenteeism from school and work by 
children and parents respectively [13]. 

Although antibiotics are targeted to kill or inhibit the growth of 
bacteria and have no effect on viral agents [14], it is often inappropriately 
used to treat viral infections, such as most of Upper Respiratory Tract 
Infections (URTIs). Problems associated with the overuse of antibiotics 
include development of antibacterial resistance, increasing the burden 
of chronic diseases, raising costs of health services, and the development 
of side effects (e.g., adverse gastrointestinal effects). In most developing 
countries governments spend about 20-50% of their national budget 
on drugs and medical sundries [15]. This makes the financial impact 
of pharmaceuticals on their economies to be substantial. Governments 
are thus concerned about the rational use of these drugs. Furthermore, 
the World Health Organization Policy Perspective on Medicine 
also indicates that even when drugs are made available, more than 
fifty percent are prescribed, dispensed or sold inappropriately while 
50% of patients fail to take the medicines correctly resulting in 
harmful consequences [11]. One of the major consequences of such 
inappropriate use of antibiotics is the development of resistance strains 
of the hitherto susceptible organism. Inappropriate treatment could 
also lead to the ultimate death of the patient [16,17].

There are certain unique set of challenges to the prescribers as to 
the use of medicines in infants and children is concerned. It is obvious 
that the actions, effectiveness and safety of medicines are influenced 
significantly by physiological variances between children and adults, 
including the ontogeny of organ maturity and body composition. 
However, most pharmacokinetic and pharmacodynamic studies 
provide little, if any, information on drug action in infants and children, 
because children are excluded in studies and usually conducted in 
adults [16]. The ‘Better Medicine for Children’ slogan of 2007, World 
Health Assembly, recognized the need for research and development 
on medicines for children including better dosage forms, better 
evidence and better information about how to ensure that medicines 
for treating the common childhood diseases are given at the right dose 
for children of all ages [17].

The increased prevalence of known resistant organisms and the 
emergence of newly resistant organisms have resulted in delays in 
effective therapy and the length of hospitalization and have led to 
increased costs for patients. When considering this, the logical first 
step is to evaluate the suitability of antibiotic usage. Antibiotic use 
evaluation is a basic measure for evaluating the appropriate usage 
of antimicrobial agents [18]. An improvement of resistances can be 
achieved as documented in Scandinavia by temporary reduction of the 
use of the respective classes of antibiotics [19].

Irrational drug use in paediatrics could be due to lack of appropriate 
information on drugs, or treatment protocols or therapeutic guidelines 
for common clinical conditions. Furthermore, lack or shortage of drugs 
also predisposes to misuse of drugs. So far no study has been conducted 
to assess the crystalline penicillin utilisation pattern in paediatrics ward 
of Jimma University Specialized Hospital. So, drug use evaluation for 
crystalline penicillin is important for this hospital to minimize over and 
inappropriate use of antibiotics. Thus, the aim of the present study was 
to evaluate the utilisation pattern of crystalline penicillin in paediatrics 
ward of the teaching and referral hospital. 

To the knowledge of the investigators, there are no published 
studies dealing with evaluation of crystalline penicillin use even not in 
pediatrics age group but also in other age group like adults in Ethiopia 
and hence little is known about the drug use evaluation of other drugs 
in JUSH. The outcome of this study will provide useful information 
regarding crystalline penicillin use and the level of appropriateness 
among pediatric patients in the hospital. Moreover, the study will also 
generate tangible data about crystalline penicillin consumption in 
pediatrics ward for appropriate intervention and planning thereafter. 
It also serves as baseline information for further assessment of drug 
related problems in this group of patients.

Subjects and Methods 
Study area and period 

The study was conducted in Jimma University Specialized Hospital 
(JUSH) pediatrics ward which is found in Jimma Town, South-West 
Ethiopia from February 4 to 17, 2013.

Currently JUSH is the only teaching and referral hospital in the 
southwestern part of the country. It had a bed capacity of 450 beds 
and a total of more than 750 staff of both supportive and professional. 
It provides services for approximately 9000 inpatient and 80000 
outpatient attendances per year coming to the hospital from the 
catchment population of about 15 million people [20].

Study design 

A retrospective cross sectional study was conducted by reviewing 
the medical records (cards) of pediatric patients for whom crystalline 
penicillin was prescribed (i.e., patient cards containing crystalline 
penicillin). The card numbers of patients were registered from patient 
discharge book based on indication for crystalline penicillin use. Those 
card numbers were used to help identify patient cards prescribed with 
crystalline penicillin from other cards. And these patient cards were 
closely scrutinized for fulfillment of necessary information.

Population

The source of populations was a total of one year pediatric patients’ 
cards beginning from January 1 to December 31, 2012. The study 
population was all pediatric patients’ cards containing crystalline 
penicillin and fulfill necessary information from January 1 to December 
31, 2012. 
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In this study the inclusion criteria were cards containing 
information about hospitalized pediatric patients who were put on 
crystalline penicillin and the exclusion Criteria were Pediatric patients’ 
cards that did not fulfill necessary information for crystalline penicillin 
like indication for use, weight of the patient (to calculate the dose of 
crystalline penicillin), etc.

Sample size and sampling technique

No sample size calculation and sampling technique was needed 
since the study included all pediatric patients’ cards containing 
crystalline penicillin at JUSH pediatrics ward from January 1 to 
December 31, 2012. The study has included those patients’ cards that 
only fulfill the inclusion criteria.

Data collection

Because there is no standard treatment guideline for referral 
hospitals, drug use evaluation criteria with thresholds were set based 
on the national STG of Ethiopia for General Hospitals, WHO guide 
for drug use evaluation and WHO Guidelines for the management of 
common illnesses in children in areas with limited resources [4,21,22]. 

In this study seven criteria were set namely indication for use, dose, dose 
frequency, duration of treatment, contra-indications, drug interactions 
and outcome of treatment were used to evaluate crystalline penicillin 
use. For each criterion a threshold limit was set to measure the extent 
of practitioner’s adherence to the national STG (Table 1).

Data collection format was developed according to WHO 
recommendation. The card numbers of patients were registered from 
patient discharge book in pediatric ward based on indication for 
crystalline penicillin use and the data were collected from the patient 
chart and analyzed for fulfillment of necessary information. The 
formats contained patient information (presence of sex, age, weight, 
card number, etc.), clinical information and pattern of crystalline 
penicillin use. The data were collected by three trained nurses working 
in the pediatrics ward of JUSH. Data collectors were closely assisted and 
supervised by the investigators. Each case from the patient medication 
records was evaluated against the national STG of Ethiopia for General 
Hospitals, and WHO Guidelines for the management of common 
illnesses in children in areas with limited resources for set criteria for 
crystalline penicillin therapy (Table 2). 

Indicator Criteria Threshold (%)

Indication 

Dose and dose frequency 

Severe Pneumonia
Pyogenic meningitis (Meningococcal meningitis and Pneumococcal meningitis) 
Generalized Neonatal tetanus
Congenital syphilis
Neonatal sepsis
Cellulites
Erysipelas
Endocarditis 

Bacteremia: 25,000 to 50,000 units/kg/dose IV infusion over 30 minutes, or IM
Severe Pneumonia: 50,000 units/kg/24 hours IV QID
Meningococcal meningitis: 250,000 units/kg/dose IV infusion over 30 minutes, or IM every 4 hour
Pneumococcal meningitis: 250,000 units/kg/dose IV infusion over 30 minutes, or IM every 4 hour
Neonatal sepsis: 50,000 IU/kg/24hours IV QID
Neonatal tetanus: 50,000 IU/kg/24hours IV QID
Cellulites: 50,000 IU/kg/24hours IV 4 hourly
Erysipelas: 50,000 IU/kg/24hours IV
Prevention of Bacterial Endocarditis: 50,000 IU/kg intravenously or intramuscularly 30 to 60 minutes before the 
procedure and, 1 million IU (25,000 IU/kg for children) six hours later
Gonococcus infection (only with proven penicillin-susceptible isolate): 100,000 units/kg/dose IV infusion over 30 
minutes, or IM
Congenital syphilis: 50,000 units/kg/dose IV over 30 minutes, given Q 12 hours during the first 7 days of life

 100 

 
95

Duration 

Congenital syphilis: 10-14 days
Severe Pneumonia: 3 days
Meningococcal meningitis: 10 days
Pneumococcal meningitis: 7 days
Neonatal sepsis: 10 days
Neonatal tetanus: 10 days
Cellulites: 10 days
Erysipelas: until the fever subside
Endocarditis: 2-6 weeks

90

Contra-indications Penicillin hypersensitivity reaction; avoid intrathecal route 100

Drug interactions

•	 Methotrexate,
•	 Probenecid (decrease renal tubular secretion of the penicillin’s), 
•	 Aminoglycosides (inactivated by high doses of IV benzyl penicillin; should not be administered in same giving 
set) 90

Outcome

Fever reduction 
 Decrease of at least 1°C from peak temperature within 3 days of initial crystalline penicillin dose
  Fever not present initially
Clinical improvement noted in progress
 New organism or another infection suspected or identified
 Patient discharged before therapy completed and unavailable for follow-up
 Patient expired
Switch to oral therapy

95

Table 1: Drug use evaluation criteria for crystalline penicillin.
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Data processing and analysis

The collected data were coded and entered to SPSS for windows 
version 16.0 statistical software. The data were processed and analyzed 
by using the set criteria for drug use evaluation with thresholds 
against the national STG of Ethiopia for General Hospitals, and WHO 
Guidelines for the management of common illnesses in children in 
areas with limited resources. In this study the seven set criterion with 
the threshold limits were used to evaluate crystalline penicillin use. 

Ethical consideration

The study was approved by Jimma University, College of Public 
Health and Medical Sciences Research and Ethics Review Committee. 
Permission letter was then secured from Medical Director Office of 
JUSH. Moreover, permission was sought from heads of pediatrics 
department and card room/medical records room of the hospital. 
All the responsible officials were informed about purpose and aim of 
the study and permission was obtained. The confidentiality of data 
collected was maintained. Name and address of patient and prescriber 
was omitted from the data collection format. Ethical issues were 
considered during data collection in order not to disclose patient and 
professional information to persons outside the research.

Limitation of the study

The possible limitations of the study were incomplete patient charts; 
all necessary information was not recorded (age, weight, duration of 
therapy, frequency, etc.) on the patient cards. Due to this evaluation of 
all the prescribed crystalline penicillin was not determined and some 
patient cards prescribed with crystalline penicillin were rejected from 
the study. Consequently the sample size became inevitably reduced. 
Moreover, since there is no standard treatment guideline for referral 
hospitals in Ethiopia, a combination of the national STG of Ethiopia 
for General Hospitals and WHO Guidelines for the management of 
common illnesses in children in areas with limited resources was used 
as criteria for evaluation and this might have effect on the evaluation/
analysis.

Results
Out of 324 patients’ cards only 183 cards were found to have 

complete information for the intended purpose of crystalline penicillin. 
Among the 183 patients, 87 (47.54%) were female and 96 (52.46%) 
were male. The number of female patients was lower as compared to 
their male counter parts. Fifty nine patients (32.24%) were in the age 
group of 1 to 12 months. The majority of the patient age group was 
between 13 to 60 months which represents 72 (39.34%) patients. The 
rest 29 (15.85%) and 23 (12.57%) of the patient were found between 61 
to 120 and 121 to 192 months respectively (Table 3).

In line with the indication recommended, crystalline Penicillin was 
used 100% as per the guideline for the conditions listed (Table 4). The 
morbidity profile for the patients on crystalline penicillin is shown in 
Table 4. Severe pneumonia was the most common indication for which 
crystalline penicillin was prescribed constituting 114 cases (62.29%). 

There were 26 (14.21%) patients treated with antibiotics before 
indication of crystalline penicillin. Out of these cases, 9 (4.92%) 
were treated with cotrimoxazole followed by ampicillin+gentamicin 
5(2.73%), CAF+cloxacillin 4 (2.19%), cloxacillin+gentamicin 3 (1.64%). 
The rest 3, 2 and 1 case were treated with amoxicillin, ceftriaxone, and 
ceftriaxone+gentamicin, respectively. The reason why the antibiotics 
were stopped was not specified or recorded on patient cards. So, the 
rationale of converting or shifting this antibiotic to crystalline penicillin 
is unknown.

The dose of crystalline penicillin was not calculated as per 
the weights of the pediatric patient as observed in some pediatric 
records. Only 34 (18.6%) and 30 (16.4%) of the patients had received 
inappropriate doses and durations, respectively especially in the 
treatment of pyogenic meningitis and generalized tetanus. Generally, 
the majority of dosage administered was between 250,000-495,000 IU 
which constitutes 83 (45.36%) patients (Table 5). 

Duration of crystalline penicillin use varied for the various 
indications as expected and even for the same indication there were 
variations. For example out of the 114 cases of severe pneumonia 22 
(19.30%) have been treated for one day and 72 (63.16%) have been 
treated for 2-5 days duration of treatment. On the other hand, most of 
the cases of pyogenic meningitis and generalized tetanus were treated 
for 6-10 days and >15 days, respectively.

Generally, the minimum duration of treatment was one day and 32 

Disease condition Drugs recommended Dosage Frequency of Administration Duration

Pyogenic meningitis

Crystalline penicillin plus
50,000 IU/kg IV followed by single dose 

10-15 days
250,000 IU/kg/24 hours IV divided in 8 doses (Q 3 hourly) 

Chloramphenicol, 
50 mg/kg IV followed by single dose 

100 mg/kg/24 hours divided in to four doses (Q 6 
hourly)

Severe Pneumonia Benzyl penicillin, 50,000 units/kg/24hrs IM OR IV QID For at least 3 days

Neonatal sepsis
Penicillin G Sodium Crystalline Plus 50,000 IU/kg QID 

For 10 days
Gentamicin 5 mg/kg /day IM TID 

Neonatal tetanus
Tetanus Immune Globulin (TIG), Plus 500–3000 IU IM should be given - -
Penicillin G Sodium Crystalline, Plus 50,000 IU/kg/24hrs QID For ten days

Chlorpromazine, 1.6 mg/kg/24 hours IV/IM divided in to 4 doses -
Cellulitis Crystalline Penicillin 50 million units/kg IV 4 hourly 10 days

Erysipelas Crystalline Penicillin 50,000 IU/kg 4 hourly Until fever subsides

Syphilis
Crystalline penicillin G followed by 50,000 units /kg IV every 4 hours For 10-14 days

Benzathine Penicillin at the completion of IV 
therapy 50,000 units /kg IM single dose -

Neonatal Conjunctivitis Penicillin G Sodium Crystalline, 50,000 IU/kg QID For 10 days

Temporal bone fracture
Benzyl Penicillin, Plus 50,000 IU/kg IV every 3 hours 

For 10 –15 days
Gentamicin, 2-2.5 mg/kg IM OR IV TID

Table 2: Protocols for crystalline penicillin use in pediatrics according to STG of Ethiopia.
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days was the maximum number of days. The majority of the patients 
were treated for 2-5 days 102 (55.74%). Only a few number of patients 
12 (6.56%) were treated between 11-14 days of therapy (Table 5).

When appropriateness of Crystalline Penicillin Utilization was 
evaluated using WHO Set Criteria in Pediatrics Ward, JUSH against 
the national STG of Ethiopia for General Hospitals and WHO 
Guidelines for the management of common illnesses in children in 
areas with limited resources, among the 183 cases treated nearly two-
third 119 (65.03%) of the treatments were found to be appropriate (i.e., 
treated according to the Ethiopian STG). While the rest 64 (34.97%) 
were inappropriate. The causes of inappropriate crystalline penicillin 
use included incorrect dose of treatment as per the weight of the patient 
and inappropriate duration of therapy which accounted for 34 cases 
(18.58%) and 30 cases (16.4%), respectively.

Usually for severe pneumonia the recommended duration of 
treatment is not more than three days. But in this study in some cases 
it was used for 2-5 days and 6-10 days, 10(5.5%) and greater than 15 
days 20(11%) which is not in line with the recommendations of the 
guidelines.

The frequency of administration for crystalline penicillin in all 
patients 183(100%) was the same. In line with the recommendation 
of the guidelines, it was administered every four hours for the 
management of all cases.

Crystalline penicillin was used alone or in combination based 
on the disease pattern. For example, for the treatment of severe 
pneumonia it’s used alone. In another case (i.e., in pyogenic meningitis 
and generalized tetanus) crystalline penicillin was used in combination 
with chloramphenicol and Tetanus Antitoxin (TAT)+chlorpromazine 
respectively.

Out of total cases (183) about 113(61.75%) patient were treated with 
crystalline penicillin alone. And the rest 70 (38.25%) cases were managed 
by using combination therapy. About 38(20.94%) cases of pyogenic 
meningitis were treated with crystalline penicillin+chloramphenicol 
and 31(16.94%) cases of generalized tetanus were managed with 
crystalline penicillin+TAT+chlorpromazine. One case which was 
diagnosed with severe pneumonia associated with neonatal sepsis was 
treated with triple antibiotic therapy comprising crystalline penicillin+
gentamicin+ampicillin.

Clinical improvement was clearly documented for 168 patients 
(91.80%), which were identified from conversion of crystalline 
penicillin to oral antibiotics and discharge summary. Two patients 
were developing other infectious disease and one patient was expired 
after conversion of crystalline penicillin to combination of intravenous 
cloxacillin+chloramphenicol. For 12 cases (6.56%), there were no any 
feedbacks written on the patient’s medical records (Table 6).

There were about 88 cases (48.09%) switched to other medication 
especially oral antibiotics. Out of these 84 cases (45.9%) had assessment 
of severe pneumonia and 4 cases (2.19%) were due to pyogenic 
meningitis. Most of the patients were discharged with oral amoxicillin 
and cotrimoxazole. The number of patients switched to oral 
amoxicillin were 54 (61.36%), and 27 cases (30.68%) were converted 
to cotrimoxazole oral suspension. Other patients were discharged 
with chloramphenicol capsule and cephalexin oral suspension which 
constitutes 3 cases (3.41%) and 2 cases (2.27%), respectively (Table 
7). The rest two cases (2.27%) were converted to combination of 
intravenous cloxacillin+chloramphenicol.

There were about 223 drugs co-administered with crystalline 
penicillin. Among them paracetamol suppository and oral solution 

Age (in months)
Male Female Total

No. % No. % No. %
1-12 34 18.58 25 13.66 59 32.24

13-60 35 19.13 37 20.22 72 39.34
61-120 17 9.29 12 6.56 29 15.85
121-192 10 5.46 13 7.10 23 12.57

Total 96 52.46 87 47.54 183 100

Table 3: Age and sex distribution of patients included in the study in pediatrics ward, JUSH, January 1 to December 31, 2012.

Assessment No. of patients Percent
Severe pneumonia 114 62.29
Pyogenic meningitis 38 20.77
Generalized tetanus 31 16.94

Total 183 100

Table 4: The most common diseases for which crystalline penicillin was prescribed in pediatrics ward, JUSH, January 1 to December 31, 2012.

Variable No. of patients Percent
Dose

<245,000 IU 18 9.84
250,000-495,000 IU 83 45.36
500,000-745,000 IU 63 34.43

>750,000IU 19 10.38
Duration of therapy (days) 

1 days 22 12.02
2-5 days 102 55.74
6-10 days 27 14.75
11-14 days 12 6.56
>15 days

Total 
20

183
10.93
100

Table 5: Crystalline penicillin dosing and dose duration’s distribution in pediatrics ward, JUSH, January 1 to December 31, 2012.
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were the most co-administered drugs which represents 69(30.94%). 
Salbutamol oral solution and puffs (aerosols) followed by 68 (34.49%) 
and continued by intranasal oxygen and metronidazole oral suspension 
which were constitutes 35 (15.7%) and 12 (5.30%), respectively. 
Parenteral preparation of aminophylline and hydrocortisone were 
the least number of co-administered drugs that represents 8 (3.59%) 
and 7 (3.14%) respectively (Table 8). With regard to drug interaction, 
only 2 (1.1%) cases of concomitant use of gentamycine with crystalline 
Penicillin were reported. But the investigators were unable to verify if 
both drugs were administered in the same IV set.

Discussion
To date, there are no published studies conducted on evaluation of 

crystalline penicillin use in pediatrics population and hence it was not 
possible to compare the practice of this hospital with practices of other 
clinical settings. The findings were discussed in relation to the national 
STG of Ethiopia for General Hospitals and WHO Guidelines for the 
management of common illnesses in children in areas with limited 
resources.

The immunity status of pediatric population exposes them to 
various disease conditions majorly infectious in nature [23]. So, 
medicines are widely used in these groups of patients and hence there 
is a need to assess the rationality of drug use in these groups of patients. 
To improve the rationality of drug prescription, it is essential to have 
baseline information about the drug utilization pattern in this group 
of patients.

The demographic results of patients admitted at the pediatric wards 
studied shows that more numbers of males were admitted compared 
to their female counterparts. Similar studies also reported related 
findings. Study done in Nepal on Prescribing Pattern of antibiotics 
in Pediatric Hospital reported that the number of male patients was 
comparatively more than female patients [24]. Other Similar findings 
were also reported in a study done in Ethiopia [25]. 

Concerning indication for use of crystalline penicillin, in all 
the disease conditions where it was used, it was 100% as per the 

recommendation of the guidelines. The research findings showed that 
that severe pneumonia was the most common indication for crystalline 
penicillin use 114 (62.29%), followed by pyogenic meningitis 38 
(20.77%) and generalized tetanus 31 (16.94%). Similar results were 
reported from study done in Nepal where among all patients prescribed 
with antibiotics, pneumonia was the most common diagnosis. 
Pneumonia was the leading cause of hospital admission among infants, 
followed by meningitis. Benzyl penicillin (crystalline penicillin) was 
prescribed in highest percentage in pneumonia [24].

In this study there were 26 (14.21%) patients treated with 
antibiotics before indication of crystalline penicillin. About 9 patients 
were diagnosed with pneumonia and treated by cotrimoxazole 
oral suspension. After some days this antibiotics was changed in to 
crystalline penicillin. This may be due to severity of the condition. This 
result fits with WHO guidelines recommendations for the management 
of common illnesses with limited resources to treat children with 
pneumonia as an outpatient. Cotrimoxazole (4 mg/kg trimethoprim/20 
mg/kg sulfamethoxazole twice a day) for 3 days or amoxicillin (25 mg/
kg 2 times a day) for 3 days in non-HIV settings is recommended. In 
HIV settings, 5 days is recommended [26]. 

As most of the population in developing countries exist under 
conditions of poverty, inadequate medical care, poor sanitation and 
nutrition; bacterial infection account for much of the morbidity and 
mortality particularly in the pediatrics age group [27,28]. The widespread 
use of antimicrobials, whether appropriate or inappropriate, has driven 
the emergence and spread of resistant organisms. The association of 
resistance with the use of antibiotics has been documented in both 
inpatient and outpatient [29,30] settings. Children can be protected 
from resistant bacteria through the judicious use of antimicrobial 
agents by their health care providers.

It has been noted through other previous studies undertaken in 
evaluating antibiotic use in hospitals that up to 50% of prescriptions can 
be inappropriate [31]. But without the appropriate use of antibiotics/ 
anti-infective, the ultimate objective of improving the quality of life of 
patients would be jeopardized.

In this study, the use of crystalline penicillin when evaluated with 
regard to dose and duration of therapy was found to be appropriate for the 
justification of use in 119 cases (65.03%). They fulfill recommendation 
of STG of Ethiopia and WHO Guidelines for correct usage. The STG of 
Ethiopia recommended that for the treatment of pyogenic meningitis 
chloramphenicol, 50 mg/kg IV single dose followed by 100 mg/kg/24 
hours divided in to four doses (Q 6 hourly)+crystalline penicillin, 
50,000 IU/kg IV single dose followed by 250,000 IU/kg/24 hours IV 
divided in 8 doses (Q 3 hour). Duration of treatment depends on the 
etiology but in general course of treatment ranges between 10-15 days. 
For severe pneumonia benzyl penicillin, 50,000 units/kg/24hrs IM or 

Converted drugs Route of 
administration No. of patients Percent

Amoxicillin oral suspension PO 54 61.36
Cotrimoxazole oral suspension PO 27 30.68

Chloramphenicol capsule PO 3 3.41
Cephalexin suspension PO 2 2.27

Cloxacillin + Chloramphenicol IV 2 2.27

Table 6: Pattern of conversion of crystalline penicillin to other medication in 
pediatrics ward, JUSH, January 1 to December 31, 2012.

Drugs Number Percent
Paracetamol 69 30.94
Salbutamol 68 30.49

Intranasal oxygen 35 15.70
Metronidazole 12 5.38
Aminophylline 8 3.59
Hydrocortisone 7 3.14

Others* 54 24.21
Total 223 100

*Others include furosemide, diazepam, quinine, Tetracycline (TTC) eye ointment, 
vitamin A, diclofenac injection, dexamethasone, cotrimoxazole, griseofulvin, 
maintenance fluid

Table 7: Most frequently co-administered drugs with crystalline penicillin in 
pediatrics ward, JUSH, January 1 to December 31, 2012.

Criteria Expectation/ Threshold 
No. (%)

Actual performance No. (%)

Indication 183 (100) 183 (100)
Dose 174 (95) 149 (81.42)

Dose frequency 174 (95) 183 (100) 
Duration 165 (90) 153 (83.6)

Drug interactions 165 (90) 181 (98.9)

Contra-indications 183 (100) 183 (100)

Outcome 174 (95) 168 (91.80)

Table 8: Summary of actual performance versus set criteria and thresholds for 
crystalline penicillin use in pediatrics ward, JUSH, January 1 to December 31, 
2012.
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IV QID for at least 3 days and Tetanus Immune Globulin (TIG), 500–
3000 IU IM should be given+penicillin G Sodium Crystalline, 50,000 
IU/kg/24hrs QID for ten days+chlorpromazine, 1.6 mg/kg/24 hours 
divided in to 4 doses IV/IM in the treatment of tetanus [22].

The causes of inappropriate crystalline penicillin use included 
incorrect dose of treatment as per the weight of the patient and 
inappropriate duration of therapy. In this research incorrect doses 
were used for all the observed cases i.e., severe pneumonia, pyogenic 
meningitis and Generalized Neonatal tetanus. In the current study, 
about 64 patients (34.97%) were treated with inappropriate crystalline 
penicillin. The dose of crystalline penicillin in pediatric patient must 
be calculated as per to weight of the patient to minimize over dose or 
under dose. Obviously prescribing drugs without specifying the dose 
could lead to treatment ineffectiveness or ADRs. The recommended 
dose of crystalline penicillin according to STG of Ethiopia were 50,000 
IU/kg IV single dose followed by 250,000 IU/kg/24 hours IV for the 
treatment of pyogenic meningitis, 50,000 units/kg/24hrs IM or IV QID 
for severe pneumonia and tetanus [22]. 

In the present study, the minimum duration of treatment was one 
day and 32 days was the maximum one. Different results were reported 
from study done in Chandigarh on Penicillin and gentamicin Therapy 
versus Amoxicillin/Clavulanate in Severe Hypoxemic Pneumonia 
which explains that minimum duration of IV therapy was 3 days and 
total 7 days [31]. This difference may be due to the study in Chandigarh 
was carried out on specific disease state which is severe pneumonia. 

In this study, about 20 patients (10.93%) were managed for more 
than 15 days which did not match with STG of Ethiopia and WHO 
guidelines that advice duration of treatment of pyogenic meningitis 
depends on the etiology but in general course of treatment ranges 
between 10-15 days, at least 3 days for severe pneumonia and ten days 
for tetanus [22]. WHO guidelines for the management of common 
illnesses with limited resources recommended that for meningitis to 
give treatment parentally for at least 5 days if the diagnosis is confirmed. 
Once the child has improved, oral chloramphenicol is recommended 
unless there is concern about oral absorption (e.g, in severely 
malnourished children or in those with diarrhea), where the full 
treatment should be given parentally. The total duration of treatment 
is 10 days. For severe pneumonia at least 3 days were recommended 
[21]. So, both guidelines recommended maximum of 15 days duration 
of therapy in the case of treatment pyogenic meningitis and tetanus. 
The probable reason for this deviation from the recommendation by 
the guideline might be because Ethiopia doesn’t have STG for referral 
hospitals, physicians might be prescribing based on their experiences. 
This clearly indicates the need for some intervention to hamper the 
rampant over use of the drug.

According to Pediatric Community Pneumonia Guidelines 
Recommendations Treatment courses of 10 days have been best studied 
for CAP, although shorter courses may be just as effective, particularly 
for more mild disease managed on an outpatient basis. Infections 
caused by certain pathogens, notably CA-MRSA, may require longer 
treatment than those caused by S. pneumonia [32]. Short-course (3-
day) therapy has been studied in the developing world, but the clinical, 
laboratory, and radiographic description of these study patients is 
less definitive than in developed countries, and documentation of 
a bacterial pathogen is infrequent [33]. Although the total course of 
therapy is often 10 days, transition to oral therapy has been often used 
to allow discharge from an inpatient setting, providing decreased 
risks from intravenous administration of therapy and exposure to 

nosocomial pathogens [32].

Limiting the spectrum of activity of antimicrobials to that 
specifically required to treat the identified pathogen is preferred. Using 
the proper dosage of antimicrobial to be able to achieve a minimal 
effective concentration at the site of infection is important to decrease 
the development of resistance. Treatment for the shortest effective 
duration will minimize exposure of both pathogens and normal 
microbiota to antimicrobials, and minimize the selection for resistance 
[32].

In agreement with the STG of Ethiopia and WHO guidelines, the 
frequency of administration for crystalline penicillin in all the study 
patients (183) was similar. It was administered every four hours (Q 4 
hours) for the management of all cases. This result related with the study 
done on an evaluation of Penicillin therapy in Acute Hematogenous 
osteomyelitis reported that the intervals between injections of penicillin 
sodium aqueous preparation were usually two or three hours [34]. This 
is an encouraging finding for containment of microbial resistance and 
emergence of ADR.

Perhaps the most obvious advantage of converting from IV to 
PO is that drug costs are decreased, as most PO medications are less 
expensive than their IV counterparts. Beyond saving on the actual cost 
of the medication, additional savings are realized by eliminating IV 
sets and pumps and reducing nursing and pharmacy personnel time 
spent on IV-related activities. Several studies published in the last 
decade document the cost savings associated with successful IV to PO 
conversion programs [35].

From a clinical perspective, patients who are converted to PO 
earlier in treatment and recovery may have an easier time ambulating, 
as they are not connected to IV poles, and switching to PO lessens the 
risk for infusion-related adverse events that are associated with their IV 
equivalents. Expeditious removal of IV catheter lines during a patient’s 
hospital stay reduces the risk of developing secondary infections 
associated with IV lines. Furthermore, as IV to PO switches decrease 
the average patient’s length of stay in a hospital, the overall risk of 
developing hospital-acquired infections is reduced. In many cases, PO 
drugs are more easily acquired and handled, and are more convenient 
for the pharmacy because they take up less space and are easier to store 
in larger quantities than IV medications [35]. 

In the present study, nearly half of the pediatric patients 88(48.09%) 
switched to other medication especially oral antibiotics. Out of this, 
84 cases had assessment of severe pneumonia and 4 cases were due 
to pyogenic meningitis. Most of the patients were discharged with 
oral amoxicillin and cotrimoxazole. In 86(47%) patients crystalline 
penicillin was converted to PO medication. An intravenous (IV) to 
oral conversion program can lower drug costs for an institution and 
its patients and is a wise and beneficial decision is done with due 
care. Numerous studies have documented clinical efficacy, fewer 
complications, shorter hospital stays, and cost savings by converting 
patients from IV to oral therapy [35,36]. The most common medications 
targeted for a program of this type are antimicrobials, because these 
agents often account for 20%–40% of an institution’s drug budget [36].

Patients diagnosed with severe pneumonia were eligible for 
conversion IV to PO medication unless and other wise there were 
patients with non functioning GI tract and presence of bowel 
abnormalities and patients not showing signs and symptoms of 
clinical improvement. Patients are eligible for discharge when they 
have documented overall clinical improvement, including level of 
activity, appetite, and decreased fever for at least 12–24 hours and if 
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they only demonstrate stable and/or baseline mental status. Patients 
are not eligible for discharge if they have substantially increased work 
of breathing or sustained tachypnea or tachycardia. Patients should 
have documentation that they can tolerate their home anti-infective 
regimen, whether oral or intravenous and home oxygen regimen, if 
applicable, before hospital discharge (54).

The research findings indicated that no case contra-indications was 
reported in the administration of crystalline penicillin among the study 
population and this is line with the guidelines and very promising and 
acceptable when viewed against the set threshold.

Now a day, there is a tendency to consider potentially serious drug-
drug interactions as an indicator for appropriateness of prescribing 
practice. Because of these interactions have both clinical and economic 
implications [37]. In this study, some cases, 2(1.1%), were managed by 
the concurrent administration of gentamicin with crystalline penicillin. 
Although the severity associated with the interaction between amino 
glycoside and penicillin groups of antibiotics is mild, it is prescribed 
together sometimes. This may be because of the fact that these two drugs 
are commonly prescribed together for their synergistic effect. However, 
the chemical inactivation of gentamicin by β-lactam antibiotics will 
reduce the effectiveness of gentamicin. Therefore, prescribers must 
be aware that there may be a need to monitor the serum level of 
gentamycin and dose adjustment (additional dose of gentamicin) may 
be required. Additionally, the concomitant administration of amino 
glycosides and penicillin through intravenous system should also be 
avoided. Prescribers should give due emphasis during prescribing of 
drugs which are known for their drug-drug interaction property.

Among the medications co-administered with crystalline 
penicillin, paracetamol suppository and oral solutions were the most 
co-administered drugs which represent 69(30.94%), followed by 
Salbutamol oral solution and puffs (aerosols) 68(34.49%). This may be 
for the purpose of treating fever and wheezing or shortness of breath 
associated with severe pneumonia.

In this study though less than the set threshold, clinical improvement 
(better outcome) was clearly documented for 168 patients (91.80%), 
which were identified from conversion of crystalline penicillin to oral 
antibiotics and discharge summary. since no any feedback was written 
on the patient’s medical records for 12 cases (6.56%), even the finding 
would have been higher and even around or more than the threshold 
set.

Conclusions
In conclusion, crystalline penicillin utilization pattern in pediatric 

ward of Jimma University Specialized Hospital fully adhered to the 
STG of Ethiopia for General Hospitals and WHO Guideline for the 
majority of the parameters with regard to indication to use, contra-
indications, drug interactions and dose frequency and met the 
thresholds set for most of the criteria. But, dose, duration and outcome 
were not according to the abovementioned guidelines and failed to met 
the thresholds set for each specific criteria.

The majority of inappropriateness of crystalline penicillin use 
was seen with dose and duration of therapy. The dose of crystalline 
penicillin in most pediatric patient was not calculated as per the weight 
of the patient to minimize over or under dosing. Adherence to STG is 
important in the provision of rational medicine use. But the present 
study showed that prescriber’s adherence to the guidelines is low which 
needs additional work to be done. 

According to data generated by this DUE, a combination of 

physician education programs and feedback control systems directed 
toward rational crystalline penicillin use is suggested for proper 
medical treatment.
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