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INTRODUCTION 

A neonatal intensive care unit (NICU) is a highly 

specialized unit that provides high quality skilled care to 

premature, low birth weight or critically ill new born 

infants, those with birth defects, those born out of high 

risk pregnancies, and also for various complications like 

birth asphyxia, respiratory distress etc.
1-4

 About 10-15% 

of all neonates may require NICM. Overall survival rates 

following NICM is roughly about 70%.
5
 

NICM involves the use of a wide range of medications 

like antimicrobial agents (AMAs), cardiovascular drugs, 

analgesics, hematological agents, endocrinal agents, CNS 

drugs, respiratory medications, gastrointestinal drugs, 

steroids, nutritional supplements, surfactants etc, given in 

suitable formulations by various routes.
1,6-8

 Premature 

and those born out of high risk pregnancies, are at greater 

risk for medication exposure.
7
 

Because of the immaturity of various organ functions, the 

neonates may show pharmacokinetic and 

pharmacodynamics variations making them more 

susceptible for adverse drug reactions. In addition, the 

use of multiplicity of medications may also predispose 

for the potential risk of adverse drug interactions.
9,10

 It is 

often difficult to detect and monitor the adverse effects of 

drugs in neonates. 

ABSTRACT 

Background: Neonatal intensive care management (NICM) may be required 

for high risk or critically ill neonates for survival or stabilization. NICM 

involves the use of different classes of drugs, and the pattern of use mainly 

determined by the prevailing clinical conditions and complications, and the 

desired therapeutic objectives. The objective of this study was to study the 

pattern of drug use in NICM, criteria for drug selection and dose 

individualization, to assess the efficacy and safety of medications and record 

drug interactions. 

Methods: The pattern of drug use was assessed prospectively in 150 

consecutive subjects admitted to NICU. The number of drugs used, therapeutic 

class, dose, route, frequency and duration of administration, criteria for 

selection were recorded. The efficacy and safety of the medications was 

assessed by the treatment outcome and by observing for any adverse events or 

drug interactions. 
Results: Different therapeutic classes of drugs were used as per the prevailing 

clinical conditions or complications. The total number of drugs used was 23. 

Different classes of drugs were used for specific indications. The treatment 

outcome was very good in most of the subjects and no drug related adverse 

events or interactions were observed. 

Conclusions: Most of the problems and complications in high risk and critically 

ill neonates can be prevented or controlled by judicious use of several classes of 

drugs, properly chosen and individualised to the given situation, without 

producing serious adverse events and interactions. Drugs play an important role 

in improving the outcome. 
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In spite of many advances in neonatal clinical 

pharmacology, there is still a paucity of adequate 

information to guide rational prescribing in the NICM. 

Moreover the use of some drugs is “off-label” i.e. beyond 

the approved indications, and also their absolute safety 

yet to be established in high risk neonates.
6
 There are no 

standard guidelines for drug prescribing in NICM in most 

of the hospitals.  

The pattern and extent of drug utilization in NICM may 

vary considerably in different countries and centres 

according to the prevailing perinatal/neonatal problems 

and complications, which therefore merits a systematic 

evaluation. Since there are a few systematic studies and 

reports from Indian hospitals regarding the pattern and 

extent of drug utilization, the present study was taken up 

with the purpose of generating some valid data and useful 

information for improving the quality of non-

antimicrobial drug prescribing. 

The objective of this study was to study the pattern of 

non-antimicrobial drug use in NICU. And to assess the 

criteria for drug selection and individualization of dose 

and to assess the efficacy and safety of medications and 

record drug interactions, if any. 

METHODS 

Neonates admitted to NICU and receiving one or more 

medications, were included in the present study. 

Approval and clearance from the Institutional Ethics 

Committee was obtained before starting the study. 

Written informed consent was obtained from 

parents/legal representatives of all the study subjects after 

fully explaining the study procedure to their satisfaction, 

in both English and vernacular language. This study was 

carried out over a period of 18 months. Purposive 

sampling was done. 

Inclusion criteria 

 All neonates admitted to NICU and receiving one or 

more medications 

 Willingness of parents/legal representatives to give 

written informed consent. 

Exclusion criteria 

 Neonates not receiving any medications other than 

AMAs, fluids/electrolyte solution, parenteral 

nutrition, nutritional supplements, blood and blood 

products, oxygen, phototherapy, vitamin K 

prophylaxis, vaccinations or ophthalmic prophylaxis. 

 Neonates who were discharged or died within 24 

hours of NICU admission.  

Study procedure 

The gestational age, birth weight, gender, obstetric 

history, type of delivery, the reason for admission, the 

clinical diagnosis, laboratory data, the duration of stay 

and discharge status were recorded. The details of 

medication i.e., number of drugs used, the therapeutic 

class/category of drugs, the dose, route, frequency and 

duration of administration, the criteria for drug selection 

and dose individualization were documented. The 

efficacy of the medications was assessed by the treatment 

outcome and safety/tolerability by monitoring and 

recording any adverse events. Any drug interactions 

among the study medications were also recorded. AMAs, 

fluids and electrolyte solutions, parenteral nutrition, 

nutritional supplements, prophylactic vitamin K, oxygen 

administration, immunizations, phototherapy and 

prophylactic ophthalmic treatment, were not considered 

for data analysis. All the relevant data were entered and 

documented in case record forms (CRF).  

Statistical analysis 

The data collected was analysed by using descriptive 

statistics, namely mean and standard deviation for 

quantitative variables. The results were also depicted in 

the form of tables and graphs. Microsoft Word and Excel 

were used for the analysis of data and to generate graphs 

and tables. 

RESULTS 

Table 1 shows the demographic data of the study 

population. The mean age of neonates in days on 

admission to NICU was 3.44±2.47. Majority of the 

subjects (86.6%) were in the age group of 1-7 days, 

indicating that most of the critical situations and 

complications commonly occur in the early neonatal 

period. The mean gestational age of the admitted neonates 

was 35.21±2.00 weeks. 45% of the subjects were of full 

term, 36.66% late preterm and only 16.6% being very 

preterm. This was consistent with the observations in 

other studies.
7
 62% of the subjects were male, as also 

observed in other studies.
2
 Nearly 48.6% of the subjects 

admitted to NICU were out-born, transferred from other 

centres.  

The mean birth weight was 2.20±0.77 kg, and 57.93% of 

the subjects in the low birth weight range (1.0-2.4 kg). 

Similar observations were made in other studies.
4,6

 There 

seems to be a good correlation between low birth weight 

and NICU admission. 88% of the admitted neonates were 

of singleton birth, consistent with other observations.
8
 

Apgar score was assessed at 1 min and 5 min after birth 

(n=137), and data was not available for 13 out-born 

neonates. The Apgar score was normal (≥7) in 74.40% of 

subjects at 1 minute, and 90.60% of subjects at 5 minute. 

The mean score improved from 6.33±2.53 at 1 minute to 

7.45±2.67 at 5 minutes, indicating an overall 

improvement in the general condition.  

The mode of delivery in 56.60% of the subjects (n=85) 

were from normal delivery, and 40.60% (n=61) from 
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LSCS. Some studies have reported a higher rate of NICU 

admission from LSCS, probably because of the pre-

existing abnormalities requiring LSCS, and maternal 

exposure to various drugs as part of the procedure.
11

 

 

Table 1: Demographic data. 

Variable Number 

Age at admission (days) 3.44±2.47 (Mean±SD) 

Gestational age (weeks) 35.21±2.00 (Mean±SD) 

Gender (%) 
Male 93 (62) 

Female 57 (38) 

Place of birth (%) 
Inborn 77 (51.4) 

Out-born 73 (48.6) 

Birth weight (kg) 2.20±0.77 (Mean±SD) 

Births (%) 

Singleton 132 (88.00) 

Twins
 

15 (10.00) 

Triplets 3 (2.00) 

Apgar score 
At 1 minute 6.33±2.53 (Mean±SD) 

At 5 minutes 7.45±2.67 (Mean±SD) 

Mode of delivery (%) 

Normal delivery 85 (56.60) 

LSCS 61 (40.60) 

Instrumental delivery
*
 4  (2.80) 

Maternal age (years) 24.50±4.04 (Mean±SD) 

Duration of stay
† 
(days) 10.67±6.29 (Mean±SD) 

*Forceps delivery and vacuum extraction; †Minimum duration of stay was 2 days and the maximum duration 33 days; 9 subjects 

discharged against medical advice. 
 

 
*93 (62%) neonates had more than one indication/complication; 

†
Physiological jaundice excluded. 

Figure 1: Indications for NICU admission diagnosis/provisional diagnosis*. 

 

The mean age of the mothers was 24.50±4.04 years, and 

majority of the mothers (84%) were in the age group 

between 20-29 years. The number of NICU admissions 

increased with maternal age, probably because of 

increased preterm birth and other complications.
12,13

 The 

mean duration of stay in NICU was 10.67±6.29 days, and 

in 59% of the subjects (n=89) the duration of stay ranged 

from 5 to 12 days, 44 of them being preterm. Some 

studies have observed a good correlation between the 

gestational ages, birth weight and head circumference, 

and the duration of stay.
14

 Though there was no clear 

correlation between birth weight and head circumference 
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in the present study, premature infants required a longer 

duration of stay. 

The indications and reasons for NICU admission are 

presented in Figure 1. The most common reason for 

admission was neonatal sepsis (n=33), and the other 

common reasons were preterm (n=26), birth asphyxia 

(n=25) and respiratory distress syndrome (RDS) (n=23). 

62% of the neonates had more than one indication. 35.3% 

of the admissions were related to prematurity. Almost 

similar pattern of neonatal admissions were observed in 

other studies.
1-4

 However, in some studies, more number 

of admissions was due to neonatal hyper-bilirubinemia 

which included physiological jaundice, unlike the present 

study. 

 

Figure 2: Exposure rates for different class of drugs. 

The medication data are presented in Table 2 and Figure 

2. The total number of medications used was 23. The 

different classes of drugs included cardiovascular drugs 

(9.30%), analgesics/NSAIDs (6.97%), sedatives and 

anticonvulsants (9.30%), steroids/endocrinal agents 

(6.97%), respiratory drugs (13.95%), GIT drugs (4.65%) 

and calcium gluconate (2.32%). Other studies also have 

reported a similar number and range of drugs.
6
  

Cardiovascular drugs used in NICM were inotropic 

agents, pulmonary vasodilators and diuretics. The 

inotropic agents included dopamine (n=9) and 

dobutamine (n=1). Sildenafil was used as a pulmonary 

vasodilator in PPHN (n=6). Furosemide, was used to 

reduce volume overload. Other studies have also reported 

almost similar pattern of cardiovascular drug use.
1,6-8

 

However, there are few reports in the literature regarding 

the use of sildenafil for PPHN. Since the safety of 

dopamine, dobutamine and sildenafil has not been 

established in neonates, their use can be considered as 

“off label”.
6,8,15,16

 

Analgesic/NSAIDs used were Fentanyl, was used in 1 

subject maintained on ventilator for analgesia. 

Paracetamol was used as drops, and as suppository, to 

control fever due to sepsis in 3 subjects. Indomethacin, 

was used to promote closure of PDA in 2 subjects. 

Similar pattern was observed in other studies.
1,6-8

 Fentanyl 

not approved for use in neonates, and hence it is an “off 

label” use for fentanyl.
6
  

Sedatives and anticonvulsants used were midazolam, 

phenobarbitone, phenytoin and lorazepam. Midazolam 

was used for sedation in the neonates maintained on 

ventilators (n=21). Phenobarbitone was used to control 

convulsions due to neonatal seizures, sepsis and 

meningitis (n=21), phenytoin was used as adjuvant to 

phenobarbitone in 5 subjects and lorazepam (IV) in 1 

subject with refractory seizures not responding to the 

other two drugs. Midazolam is frequently used for 

sedation in neonates maintained on ventilators as 

observed and reported in other studies.
1,6-8

 However, 

caution is required because of the risk of hypotension and 

IVH, more likely with bolus IV doses, hence its use in 

neonates may be considered “off label”.
6,17

 

Phenobarbitone has been more widely used as the first 

line anticonvulsant in neonatal seizures and phenytoin 

less often, and lorazepam was reserved for refractory 

seizures for which it is licensed as an “off label” drug.
1,6-8

 

The ability of phenobarbitone to induce the microsomal 

glucuronyl transferase can be a particular advantage in 

neonates with coexisting hyperbilirubinemia.  

Dexamethasone was the most commonly used 

glucocorticoid (n=16) and budesonide used only in one 

subject. The glucocorticoids were used to reduce 

inflammation and to improve lung function in subjects 

with RDS (n=13) and Meconium aspiration syndrome 

(MAS) (n=4). The dose, frequency and duration of 

administration were in accordance with the standard 

guidelines, though an “off label” use for both the steroids. 

Other studies have reported the use of dexamethasone and 

hydrocortisone for similar indications.
1,6,8

 Nebulised 

budesonide can be of some advantage as it can ensure a 

selective and localized steroid effect on the lungs 

minimizing the adverse effects of systemic steroid 

administration. The other endocrinal agent used in the 

present study was insulin (regular), administered as IV 

infusion to control hyperglycemia due to sepsis in one 

subject. However, very few cases (<1%) are encountered 

in NICM, as also observed in our study where only one 

subject was involved.  

The most commonly used respiratory medications were 

bronchodilators (n=38) which included aminophylline 

(n=20), adrenaline (n=11) and salbutamol (n=7). The 

other drugs used were beractant (n=7), caffeine citrate 

(n=3) and acetylcysteine (n=1). The bronchodilators were 

used in subjects with RDS, MAS, pneumonia and apnea 

of prematurity (AOP) to reduce dyspnea, respiratory 

distress and to improve lung compliance. Caffeine citrate 

(n=3) was used in AOP as respiratory stimulant. 

Beractant, a pulmonary surfactant of bovine origin, was 

used in 7 subjects with RDS by intra-tracheal instillation 

as single dose (n=6) and 2 doses (n=1). Beractant was 

preferred for use in the present study, since animal 

0 50 100 150

CVS drugs/Diuretics

Analgesics/NSAIDs

Sedatives/Anticonvulsants

Steroids/ Endocrinal agents

Respiratory drugs

GIT drugs

Calcium gluconate

17 

6 

32 

18 

41 

17 

115 

No of Subjects 
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derived surfactants are claimed to be better in reducing 

surface tension than the synthetic derivatives.
18

 Acetyl 

cysteine, was used as a mucolytic in one subject with 

bronchopneumonia. The overall pattern of respiratory 

medication usage in the present study was consistent with 

that of other studies, and conformed very well with the 

standard procedure.
1,6-8,19

 However, AOP is an “off label” 

use for aminophylline as it is not approved for this 

condition. 

 

Table 2: Drugs used in neonates. 

Drug class Generic name Dosage 

Duration of 

administration in 

days (Mean±SD) 

No. of 

subjects n 

CVS/diuretics 

Dopamine IV infusion 15µg/kg/minute 5.49±4.17 9 

Dobutamine IV infusion 15µg/kg/minute 3.00 days 1 

Sildenafil 2 mg/kg BID oral 6.33±4.59 6 

Furosemide 1 mg/kg IV BID 6.33±4.55 5 

Analgesics/NSAIDs 

Fentanyl IV infusion 1µg/kg/hour 3 days 1 

Paracetamol 10 mg/kg oral/rectal 2.67±2.08 3 

Indomethacin 0.2 mg/kg IV 3 doses 2 

Sedatives/anticonvulsants 

Midazolam IV infusion 1µg/kg/minute 5.48±4.28 21 

Phenobarbitone 5 mg/kg/day IV BID 7.22±4.64 21 

Phenytoin 15mg/kg/day IV 5.31±3.79 5 

Lorazepam 0.05mg/kg IV OD 3 days 1 

Steroids/endocrinal agents 

Dexamethasone 0.25mg/kg IV BID/TID 5.22±3.91 16 

Budesonide 0.5mg BID by nebulisation 6 days 1 

Insulin IV infusion 0.05 U/kg/hour 1 day 1 

Respiratory drugs 

Acetylcysteine 1 ml  BID by nebulisation 6 days 1 

Adrenaline 0.02 mg/kg QID by nebulisation 4.73±4.31 11 

Aminophylline 
Loading dose 6 mg/kg IV                   

Maintenance dose 2 mg/kg IV TID 
6.41±4.62 20 

Caffeine citrate 5 mg/kg IV OD 6 days 3 

Salbutamol 0.1ml/kg QID by nebulisation 6.32±4.67 7 

Beractant 4 ml/kg by intra-tracheal instillation 
Single  dose  

Two doses 
7 

GIT drugs 
Domperidone 0.3 mg/kg Oral TID 5.70±4.48 7 

Ranitidine 0.5 mg/kg IV TID 5.61±4.38 10 

Calcium gluconate 1 ml/kg IV TID 6.92±4.39 1  

*Excluding AMAs, IV fluids, parenteral nutrition, nutritional supplements, blood and blood products,  oxygen, phototherapy,  vitamin 

K prophylaxis, vaccinations or ophthalmic prophylaxis. 

 

The gastrointestinal drugs used in the present study 

included domperidone and ranitidine. Ranitidine, was 

used for prevention of stress ulcerations in subjects with 

sepsis and necrotizing enterocolitis (n=10), and 

domperidone as the prokinetic agent in subjects with 

feeding intolerance and regurgitation (n=7). Ranitidine 

was the only H2 blocker used in other studies, and 

metoclopramide was used as prokinetic, though ranitidine 

is not approved for use in neonates.
6,8 

There are few 

reports regarding the use of domperidone and it is not 

approved for use in neonates because of the concerns 

about extrapyramidal adverse effects and QT 

prolongation.
20

 However, in the present study it was 

preferred to metaclopramide for the possible reason that it 

is less likely than the latter drug to cross the blood brain 

barrier and to cause extrapyramidal toxicity, even 

considering the fact that the blood brain barrier is not 

fully established in neonates. The overall risk of 

extrapyramidal effects is potentially high with 

metoclopramide which prompted the FDA to issue a black 

box warning in 2009.
20

 Hence, the use of domperidone in 

the present study in preference to metoclopramide seems 

to be justified. Calcium gluconate was used in 76.6% 

subjects (n=115) to correct hypocalcemia (n=15), to 

control hypocalcemic seizures (n=2) and prophylactically 

(n=98) in subjects showing jitteriness and irritability. 

Even in several other studies calcium gluconate was 

found to be the most commonly used medication.
1,7,8

  

The common use of calcium gluconate appears to be 

justified as early neonatal hypocalcemia is a common 

problem in preterm infants. This can be correlated with 
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delayed surge of parathormone secretion and higher levels 

of calcitonin in preterm as compared to term neonates.
21

 

The exposure rate for different classes of drugs is shown 

in Figure 2. The highest rate of exposure was for calcium 

gluconate (76.66%). Most of the other studies have also 

shown a higher rate of exposure to calcium gluconate.
1,6,7

  

Table 3: Treatment outcome (n=150). 

Outcome  No. of subjects n (%) 

Improved 
* 

139 (92.66) 

Not available for assessment 
† 

9 (6.00) 

Death 
# 

2 (1.33) 

*Condition stabilized and shifted out of NICU; 3 subjects 

with CHD and other malformations referred for surgical    

intervention; †As the subjects were discharged against 

medical advice; #One preterm subject died 4 days after 

admission due to pulmonary haemorrhage, and the other due 

to birth asphyxia and  respiratory failure after 2 days. 

The treatment outcome is summarized in Table 3. 92.66% 

of the subjects (n=139) showed good clinical 

improvement with stabilized condition, and were shifted 

out of NICU. 3 subjects with CHD and other 

malformations were referred for surgical intervention. 

However, death occurred in 2 subjects, one preterm 

neonate died 4 days after admission due to pulmonary 

haemorrhage, and the other due to birth asphyxia and 

respiratory failure after 2 days. 9 subjects (6%) were not 

available for further assessment as they were discharged 

against medical advice for various reasons. Similar 

outcome were observed in other studies.
7,8

 Hence, it may 

be reasonable to assume that good NICM significantly 

contributes for survival of the critically ill neonates. 

Though the non-pharmacological aspects of management 

like incubation, ventilation, oxygenation, phototherapy, 

nutrition play a greater role in promoting survival, the use 

of drugs with specified objectives may also contribute 

significantly. All the medications used during NICM 

appeared to have good tolerability with no drug related 

serious adverse event or drug interactions, though it may 

be difficult to assess such events in critically ill neonates. 

Other studies also have not observed any drug related 

serious adverse events.
1,6 

The laboratory investigations on admission and repeated 

as needed, helped to confirm the diagnosis, to detect other 

abnormalities and also to monitor the treatment response 

and progress. 

DISCUSSION 

In the present study majority of the admissions were due 

to prematurity, birth asphyxia, sepsis and respiratory 

distress, and the duration of stay was related to the 

preexisting or ongoing disease states or complications, 

and treatment response.
1-4

 The total number of drugs used 

was 23, of which 13 drugs (56.5%) are approved for 

neonatal use, and for the other 10 drugs it was an “off 

label” use.
6
 The preterm and ventilated neonates generally 

required higher number of drugs. Majority of the drugs 

were administered by IV route, and less commonly oral, 

rectal, topical and inhalational route, the latter route 

preferred for respiratory medications.  

The different therapeutic classes of drugs(excluding 

AMAs) included cardiovascular drugs, analgesics, 

sedatives and anticonvulsants, glucocorticoids, insulin, 

bronchodilators, surfactant, mucolytics, H2 blockers, 

prokinetics and calcium gluconate.
6
 

Analgesics and NSAIDs were required only in a few 

subjects (4%), indicating that these drugs are needed less 

often. Fentanyl appears to be the most suitable opioid 

analgesic for IV infusion, because of the rapid onset of 

action and short duration of action. Oral/rectal 

paracetamol is the most appropriate antipyretic to control 

fever due to sepsis or other reasons, and indomethacin, is 

the preferred drug for the closure of PDA, as it is 

established and approved for this condition.
1,6-8

 

Midazolam appears to be effective and safe for parenteral 

sedation in subjects maintained on ventilators. 

Convulsions in neonates can be effectively controlled by 

phenobarbitone, with phenytoin as adjuvant in selected 

cases. Lorazepam can be reserved for refractory 

seizures.
1,6-8

 

Glucocorticoids can be used by IV injection or 

nebulisation to reduce the inflammation and edema, and 

to improve lung function and alveolar ventilation in 

neonates with RDS and MAS. Budesonide nebulisation 

can be considered as an alternative to IV glucocorticoids 

to avoid the systemic adverse effects. IV infusion of 

regular insulin can be considered for neonatal 

hyperglycemia.
1,6,8

 

The use of bronchodilators by nebulisation appears to be 

very appropriate and the other routes may be considered, 

if pulmonary route is ineffective. Caffeine citrate was 

found to be very effective and safe, and hence considered 

the most suitable option for AOP because of its good 

margin of safety. Beractant, a surfactant was very 

effective to improve lung function in RDS.
1,6-8,19

 

Domperidone, was very effective in preventing 

regurgitation due to feeding intolerance. Ranitidine was 

used to prevent stress ulceration due to sepsis and 

necrotizing enterocolitis, though not approved for use in 

neonates, has a good safety profile.
6,8

 Calcium gluconate 

was used in most of the subjects (n=115). Hence routine 

calcium supplementation in the neonates is a usual and 

widely accepted practice in NICUs, which can be 

considered as justified.
1,7,8

 

Treatment response was very good in 92.66% of the 

subjects (n=139), such that their condition stabilized and 

hence not requiring NICU, indicating that apart from 

various life support systems and other physical facilities, 
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the use of various drugs as required for the given 

situation, might have played an important role in survival 

and homeostatic stabilization. There were no serious 

adverse events related to drug therapy, though it may be 

very difficult to assess such events during critical care 

management in neonates.
7,8

 

The various routine and special investigations done at 

baseline may be useful not only to confirm the diagnosis 

but also to detect the associated abnormalities, and to 

determine the most appropriate therapy, and in addition, 

to assess the treatment response and progress, by 

repeating the investigations as found necessary.  

Thus it can be concluded by the observations of the 

present study, that the different classes of drugs chosen by 

well-defined therapeutic objectives play an important role 

in the stabilization and survival of the critically ill 

neonates. All the drugs used in the present study appeared 

to be effective and safe, and no adverse drug interactions 

were observed. Further more elaborate studies may help 

to formulate appropriate treatment guidelines, optimized 

and individualized to the given situation. 

CONCLUSION 

 NICM involves the use of different classes of drugs 

with well-defined therapeutic objectives, to address 

the prevailing problem or complication. 

 The total number of drugs used was 23. Different 

classes of drugs such as inotropic agents, 

vasopressors, pulmonary vasodilators, diuretics, 

bronchodilators, surfactants, mucolytic, 

glucocorticoids, analgesics, sedatives, 

anticonvulsants, insulin, H2 blockers, pro-kinetics 

and calcium gluconate, may be required to address 

the prevailing or associated complication. 

 The most preferred route for drug administration in 

NICM is intravenous, and other routes such as oral, 

rectal pulmonary and topical, may be employed 

depending upon the drug used and the desired site of 

action. 

 The judicious use of various drugs significantly 

contributes to improve the treatment outcome, 

without adverse events and interactions. 
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