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I. INTRODUCTION 
The expenses associated with prescription drugs are rising 

and account for 17 percent of the overall medical costs [1]. 
Over 800 million people spend at least 10 percent of their 
household budgets to pay for health care [1]. This expense 
pushes around 100 million into extreme poverty [2]. Less 
than 15 percent of the population in India has a healthcare 
cover [3]. New drugs displace old drugs, not necessarily for 
consideration of effectiveness. Many times, the use of newer 
drugs and the side-effects of older drugs are amplified. 
Coupled with this, lack of commercial interest or commercial 
neglect facilitates a cheap drug to fade away, which hits low-
resource countries hard.  Rediscovering the relevance of old 
drugs in present times for their cost-effectiveness may reduce 
medical costs. 

The present study highlights the cost-effectiveness of some 
of the drugs that merit consideration. Based on which, co-
trimoxazole and chloramphenicol as antimicrobials, 
chloroquine for malaria, adrenaline, and theophylline for 
asthma, and phenobarbital as anti-epileptic drugs from the 
WHO Model List of Essential Medicines for Children [4] 
may be reconsidered for use. These drugs are prescribed for 
a basic healthcare. They are safe and cost-effective medicines 
[4]. 

II. COTRIMOXAZOLE FOR FEVER 
Cotrimoxazole is among the key access essential drugs [4]. 

It is effective against S. pneumoniae and H. influenzae that 
forms the pneumonia case management strategy of the World 

Health Organization (WHO) [5]. These organisms also cause 
occult bacteremia, a significant cause of fever in children [6]. 
S. pneumoniae caused the majority (80%) of occult 
bacteremia before routine immunization. H. influenzae type 
b caused bacteremia in a smaller percentage (10%) and an 
even smaller percentage (5%) by N. meningitides. Co-
trimoxazole is also a potent drug against E. coli that cause 
urinary tract infection, another important cause of fever [7]. 
Coagulase-negative staphylococci cause bacteremia in 
malnourished children [8], and co-trimoxazole is a good anti-
staphylococcal drug [9]. In a study, co-trimoxazole 
susceptibility increased progressively from 31% in 1988 to 
92% in 1997 (p<0.0001). It is inexpensive, is orally 
administered, and has a convenient twice-a-day schedule. A 
study on syndromic management of fever used co-
trimoxazole and chloroquine as the first-line treatment in 
stable children with fever [10]. Of the 81 children, 71 (87.3%) 
responded. 

At present, the WHO recommends amoxicillin in place of 
co-trimoxazole for pneumonia treatment [11]. The new 
classification includes two categories of pneumonia; 
pneumonia with fast breathing with or without chest 
indrawing, which requires home therapy with oral 
amoxicillin, and "severe pneumonia," pneumonia with any 
general danger sign requires a referral and injectable therapy. 
The cost of 5 days of treatment (20 kg child) for Amoxycillin 
& co-trimoxazole is approximately 0.8 and 0.25 USD, 
respectively. 
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III. CHLORAMPHENICOL FOR PNEUMONIA 
Chloramphenicol, another key drug, has been 

recommended by the WHO for severe pneumonia [5]. 
Currently, the WHO recommends parenteral administration 
of penicillin and gentamicin and facility-based care for severe 
pneumonia [11]. Most importantly, chloramphenicol is 
effective parenterally and orally, with a bioavailability of 
80% [12]. As a result, a step down from parenteral 
administration during the acute phase to oral administration 
during the recovery phase is possible without compromising 
efficacy. The home treatment is possible during the recovery 
stage with oral medication if the parents insist upon an early 
discharge. In a study comprising of 5464 patients, 170 
patients, representing 3.1%, were discharged against medical 
advice (DAMA) [13]. Of these, DAMA was sought in 15.7% 
of cases of pneumonia. Lost days at work and the inability to 
care for other children were important reasons [13]. Oral 
chloramphenicol allows home treatment and may, therefore, 
reduce hospital stay DAMA risk, and incomplete treatment. 
However, chloramphenicol is known to cause both dose-
dependent and dose-independent blood dyscrasias. The 
condition is rare, occurring about once in every 18 000–50 
000 subjects in various countries [14]. The cost of pneumonia 
treatment for seven days of a 20 kg child with injectable 
ampicillin and gentamicin, ceftriaxone, and chloramphenicol 
is 6, 9, and 5 USD, respectively. However, step down care at 
home is possible only with chloramphenicol. 

 

IV. CHLOROQUINE FOR MALARIA 
Plasmodium vivax accounts for approximately half of 

cases of malaria outside Africa [15]. In general, chloroquine 
is an effective drug for vivax malaria. Chloroquine resistance 
is still rare but increasing [16]. Chloroquine was withdrawn 
in Malawi in 1993 but is now an effective treatment for 
malaria in that country. In 210 children with uncomplicated 
malaria randomized to chloroquine or sulfadoxine + 
pyrimethamine. Only one of those who received chloroquine 
had treatment failure compared with 71/87 of those who got 
sulfadoxine + pyrimethamine [17]. Artemisinin-based 
combination therapies (ACTs) are highly effective against P. 
falciparum, the most prevalent and lethal malaria parasite 
affecting humans [18]. There are reports of sensitivity 
returning in falciparum malaria cases since chloroquine was 
out of use for more than two decades [19]. The cost of treating 
malaria with chloroquine and ACT for a 20 kg child is 0.25 
and 1.5 USD, respectively. 

 

V. ADRENALINE FOR ACUTE ASTHMA 
A guideline based on the literature review supports 

nebulized salbutamol as the most appropriate therapy for 
acute asthma [20]. The aerosol therapy may be challenging in 
the presence of interrupted supplies of nebulization fluid, 
unfavorable nurse-patient ratio, and too many patients 
receiving nebulization on the only machine available, delays 
in repairs of the nebulization unit after a breakdown, and 
interrupted power supply. An alternative to aerosol therapy is 
essential in such situations. Subcutaneous adrenaline may be 
one option [21], [22]. In a double-blind trial, the efficacy and 

safety of inhaled salbutamol, nebulized with oxygen by face 
mask, and subcutaneous epinephrine in 40 children with acute 
asthma was comparable. In a review article that explored 
subcutaneous adrenaline's role in managing acute asthma, all 
the five studies suggested that the bronchodilator effect of 
subcutaneous adrenaline and inhaled salbutamol was 
comparable [22]. Reference [23] compared the emergency 
treatment of severe asthma with conventional methods and 
with a small dose, 0.3 mg subcutaneous, adrenaline, besides. 
The adrenaline group had rapid onset action and showed 
better therapeutic effects. The cost of adrenaline ampoule is 
USD 0.2, and of salbutamol is USD 0.1. However, salbutamol 
therapy needs a machine and electrical supply for its 
administration. 

 

VI. THEOPHYLLINE FOR CHRONIC ASTHMA  
Anti-inflammatory drugs have become the mainstay for 

asthma prophylaxis. Persistent inflammation is a feature of 
chronic asthma, and there are inflammatory infiltrates in the 
airway wall, even in mild asthma [24]. The inhaled steroids 
are the first-line therapy. In resource-scarce settings, there are 
two limitations. One is the cost of inhalers, and the second, 
doubts regarding the correct use of the inhalers [25], [26]. The 
potential of theophylline in asthma prevention needs proper 
evaluation in such a situation. Once-a-day dosing and oral 
administration are best suited for such a patient population. 
Low dose theophylline attenuates the asthmatic reaction to an 
inhaled allergen [27]. Secondly, the anti-inflammatory effect 
of theophylline occurs at serum concentrations below the 
accepted therapeutic range. Hence, the possibility of dose-
related side-effects is also reduced [28].   

In the before-and-after study, conducted on 40 consecutive 
children with doctor-diagnosed asthma [29], the patients 
received sustained-release theophylline at night (8.00 pm) in 
a single oral dose, 10mg/kg, for six months. During the pre-
prophylaxis period, 32 events of emergency attendance or 
hospitalization occurred against only one event recorded with 
theophylline prophylaxis. This finding is particularly crucial 
because emergency services are not up-to-the-mark in 
developing countries [30]. The cost of asthma prevention 
with an inhaled steroid was Rs.200 (USD 3) per month as 
against Rs.24 (USD 0.3) for theophylline prophylaxis. Thus, 
theophylline is an available option where cost and 
compliance matter most for preventing chronic asthma in 
children. The monthly expenses on an inhaled steroid and 
long-acting theophylline for a 20 kg child are 5 and 0.5 USD, 
respectively. 

 

VII. PHENOBARBITAL FOR EPILEPSY 
Of the 35 million people with epilepsy who live in 

developing countries, around 85% receive no treatment at all 
[31]. The World Health Organization recommends 
phenobarbital as the treatment of choice for partial and tonic-
clonic seizures in resource-restricted countries. Phenobarbital 
has the following advantages: affordability, broad-spectrum 
action, absence of major side-effects, linear 
pharmacokinetics, and once-daily dosing [32]. Banu and 
colleagues observed comparable seizure control with 
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phenobarbital and carbamazepine [33]. They did not observe 
a significant difference in psychological and behavioral 
assessments in two groups after one year. The monthly 
expenses on phenobarbital, phenytoin and carbamazepine for 
a 20 kg child are 1.5,1 and 1.5 USD, respectively. 

In sum, drug treatment costs can be lower by prescribing 
some of the forgotten drugs from the core list of the WHO 
Model List of Essential Medicines for Children. 
Cotrimoxazole and chloramphenicol as antimicrobials, 
chloroquine for malaria, adrenaline, and theophylline for 
asthma, and phenobarbital as anti-epileptic drug merit place 
among present-day prescriptions for the common pediatric 
illnesses. 
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