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Abstract: 

Neonates are very vulnerable to infection due to exposure to microorganisms during labor and sometime after birth. Some 

neonates need special care in the Neonatal Intensive Care Unit (NICU) room because of infection cases that require 

antibiotic therapy. This study aims to evaluate the use of antibiotics qualitatively. This study is an analytic descriptive study 

with cross sectional design, using retrospective data. Evaluation of antibiotic use qualitatively with the Gyssens method. 

While the relationship between the rationality of antibiotic use with the description of demographic and clinical 

characteristics of patients was analyzed by chi square. The source of data was the medical records of patients admitted to the 

NICU room of Hospital X in Padang City who were admitted from January 1, 2022 to December 31, 2022. Descriptive 

analysis was performed to determine the description of demographic and clinical characteristics of patients and evaluation 

of antibiotic use. From this study, the results of qualitative evaluation obtained category 0 (rational) 180 (71.14%), category 

IIa as many as 14 (5.53%), category IIb as many as 9 (3.56%), category IIIa as many as 21 (8.30%) and category IIIb as 

many as 28 (11.07%).The relationship between the accuracy of antibiotic use with the description of demographic 

characteristics and NICU discharge conditions obtained the results there is a difference in the level of accuracy of antibiotic 

use with the birth process (p=0.000) and there is a difference in the level of accuracy of antibiotic use with NICU discharge 

conditions (p=0.000). 
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1. Introduction 
Hospitals are health care institutions that organize comprehensive individual health services that provide 

inpatient, outpatient, and emergency services, where hospitals provide services, pay attention to quality and 

patient safety. Quality health services are services that are characterized as safe, timely, efficient, effective, 

patient-oriented, and integrated. Fulfilment of service quality in hospitals can be done in two ways, namely 

internal quality improvement and external quality improvement (Kemenkes RI, 2022). The NICU room 

(Neonatal Intensive Care Unit) is an intensive care room for infants who require special treatment and care, in 

order to prevent and treat the failure of vital organs. The NICU room is an organizational unit / place to provide 

health services to neonate patients with high risk conditions that require close supervision (intensive) through 

the use of facilities and facilities effectively and efficiently to achieve the expected goals (Indonesian Ministry 

of Health, 2020). According to WHO (2006), 50% of infant mortality occurs in the neonatal period and 50% 

occurs in the first week of life. The direct causes of mortality in neonates include sepsis, neonatal asphyxia, birth 

trauma, prematurity and congenital malformations. The majority of neonates deaths occur in low birth weight 

(LBW) infants. Long hospital stays lead to high hospital bills and increase the cost of neonatal care substantially 

(Sharma, 2016.). Rational drug use aims to avoid problems that can arise related to drugs (Drug Related 

Problems). The irrational use of drugs is often found in daily medical practice. Prescribing drugs without clear 

indications; determining the wrong dose, method, and duration of administration, as well as prescribing 

expensive drugs are some examples of irrational prescribing. The use of a drug is said to be irrational if the 

possibility of negative impacts received by the patient is greater than the benefits. The negative impact here can 

be in the form of; clinical impact (for example the occurrence of side effects and germ resistance), economic 

impact (unaffordable costs) (Kemenkes RI, 2011). Aslam (2003) stated that the proportion of antibiotic use 
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among hospitalized patients was 84%, of which 42% had no indication for antibiotics. According to estimates, 

up to one third of hospitalized patients receive antibiotics, and the cost of antibiotics can reach 50% of the 

budget for drug use in hospitals. Inappropriate use of antibiotics can increase treatment costs and the potential 

for side effects. Therefore, the use of antibiotics must follow an antibiotic prescribing strategy. In a study, the 

accuracy of drug use can be determined based on predetermined criteria. These criteria are developed based on 

the Diagnostic and Therapeutic Guidelines (PDT) in the hospital and other reliable official literature (Almasdy, 

2015). In this study to determine the accuracy of antibiotic use, the Gyssen method was used in accordance with 

the Regulation of the Ministry of Health of the Republic of Indonesia No.8 of 2015 concerning Antimicrobial 

Resistance Control Programs in Hospitals. 

 

2.  Methods 
This study is an analytic descriptive study with a cross sectional design, using retrospective data where a 

qualitative approach with the Gyssens method. This study used retrospective secondary data in the form of 

medical records of patients admitted to the Neonatal Intensive Care Unit (NICU) room of Hospital X Padang 

City who were treated from January 1, 2022 to December 31, 2022.  The study population was all patient 

medical records in the Neonatal Intensive Care Unit (NICU) ward of Hospital X Padang City during 2022. The 

samples taken in this study were all patient medical records in the NICU ward of Hospital X Padang City during 

2022 which met the inclusion criteria, namely all medical records of patients treated in the NICU room of 

Hospital X Padang City during 2022 who used antibiotics and exclusion criteria, namely incomplete patient 

medical records, including: the absence of a list of drug administration and not filling in integrated patient 

development records. 

 

3. Results 
3.1 Overview of patient demographic and clinical characteristics 
This study obtained initial data as many as 136 medical records of patients admitted to the NICU room of 

Hospital X Padang City in 2022. Data obtained from the administration of the NICU room of Hospital X Padang 

City. After looking at all patient medical record data, it was found that the patient's medical record data included 

in this study were 114 medical records, of which 12 medical records were not included in this study because the 

patient did not use antibiotics and 10 medical records were incomplete (there was no list of drug administration 

and the patient's progress notes were not integrated).  An overview of the demographic and clinical 

characteristics of patients who received antibiotics can be seen in table 1. 

Table 1. Overview of demographic and clinical characteristics of patients who received antibiotics in the NICU 

room of Hospital X Padang City in 2022. 

 

Characteristics 
2022 

Total % 

Gender 

- Male 62 54,39 

- Female 52 45,61 

Gestational age 

- < 37  weeks 47 41,23 

- ≥ 37    weeks 67 58,77 

Birth process 

  - Sectio Caesarea 78 68,42 

- Spotan 36 31,58 

Birth Weight 

  - <  2500 grams 44 38,66 
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3.2 Qualitative evaluation of antibiotic use 
Based on data from 114 neonate patients, there were 247 antibiotic uses with 253 Gyssen category checklists, 

after being evaluated, it can be grouped into 6 Gyssens categories from 11 categories of quality assessment of 

existing antibiotic use. Each category is category 0 (appropriate), category II a (inappropriate use of dose), 

category II b (inappropriate use of administration interval), category III a (too long use), category III b (too short 

use), category IV c (cheaper alternative), for data display can be seen in Table 2. Inappropriate use of antibiotics 

can cause failure in therapy and increase the risk of antibiotic resistance. 

 

Table 2. Appropriateness of antibiotic use based on the Gyssens method in the NICU of Hospital X Padang City 

in 2022. 

No Gyssen Score Evaluation  Total (%) 

1 0 Appropriate/rational use of antibiotics  180 71,14 % 

2 I Antibiotic use is not timely  - - 

3 IIA Use of antibiotics not in the right dose  14 5,53 % 

4 IIB 

Antibiotic use is not appropriate interval of 

administration 

 

9 3,56 % 

5 IIC 

Antibiotic use is not appropriate route / way of 

administration 

 

- - 

6 IIIA Antibiotic use too long  21 8.30 % 

7 IIIB Antibiotic use is too short  28 11.07 % 

8 IVA There are other antibiotics that are more effective  - - 

9 IVB There are other antibiotics that are less toxic/safer  - - 

10 IVC Cheaper alternative  1 0.40 % 

11 IVD There are other antibiotics with a narrower spectrum  - - 

12 V No indication of antibiotic use  - - 

13 VI 

Medical record data is incomplete and cannot be 

studied 

 

- - 

 

  253 100 % 

- ≥ 2500 grams 70 61,34 

Length of stay 

- <  7 days 56 49,12 

- 7 – 13  days 42 36,84 

- 14 - 20 days 8 7,02 

- 21 – 27  days 4 3,51 

- > 28  days 4 3,51 

Diagnosis 

- Without comorbidities 83 72,81 

- With comorbidities 31 27,19 

NICU discharge condition 

- Improvement 101 88,59 

- Death 13 11,41 
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3.3 Relationship between the accuracy of antibiotic use and the demographic and clinical 

characteristics of patients 
Seeing the correlation between the accuracy of antibiotic use and the description of patient 

demographic characteristics, the chi square test was carried out where the data obtained in the table. 

 

Table 3.  The relationship between the accuracy of antibiotic use with the demographic and clinical 

characteristics of patients 

Overview of patient demographic 

and clinical characteristics 

Appropriateness p 

Gender Appropriate Inappropriate  

- Male 98 41 0,342 

- Female 82 26  

Gestational age Appropriate Inappropriate  

- < 37 Weeks 96 43 0,127 

- ≥ 37 Weeks 84 24  

Birth Process Appropriate Inappropriate  

- Sectio Caesarea 135 30 0,000 

- Spontan 45 37  

Birth Weight Appropriate Inappropriate  

- < 2500 gram 67 22 0,523 

- ≥ 2500 gram 113 45  

Diagnosis Appropriate Inappropriate  

- Without comorbidities 141 49 0,389 

- With comorbidities 39 18  

NICU discharge condition Appropriate Inappropriate  

- Improvement 174 44 0,000 

- Died 6 23  

 

 

4. Discussion 
Based on gender, the number of male patients (54.39%) is more than female patients (45.61%). The same results 

were obtained by Juwita (2023) in her study, it was found that patients with male gender (55.36%) were more 

than patients with female gender (44.64%). Similar research was also conducted by Hendiyani et al (2021) in 

their research which focused on neonate patients with a diagnosis of sepsis, stating that of the 67 neonate sepsis 

patients, the most numerous were male gender as many as 37 (55.2%) patients and female gender as many as 30 

patients (44.8%). Judging from gestational age, 42.23% of babies were born at < 37 weeks of gestation and 

58.77% were born at ≥ 37 weeks of gestation. The results of this study are different from Jaya et al's research 

(2019) where research conducted on neonate patients with a diagnosis of sepsis showed that patients with 

gestational age were born prematurely, namely 14 samples (28%), 6 samples (12%) were not premature. This 

difference may be due to patients who seek routine treatment at the obstetrics clinic of Hospital X Padang City 

will control their pregnancy every month until the birth process in the 36th week, so that many neonates who are 

treated at Hospital X Padang City meet the gestational age which is ≥ 36 weeks. Based on the type of birth of 

patients admitted to the NICU room of Hospital X Padang City during the period January to December 2022, 

more patients were born by section caesarea, namely 78 patients (68.42%) compared to spontaneous birth of 36 

patients (31.58%). The process of birth by section caesarea is very necessary in pregnant patients with 

comorbidities and complications where research in Japan shows that the survival rate of premature babies with a 

gestational age of 24-31 weeks who are born by cesarean section is higher than those born spontaneously 

(Ogawa et al., 2013).Judging from the birth weight, 61.34% of babies are born with normal weight, which is 

greater than 2500 grams and low birth weight less than 2500 grams is 38.66%. Hartiningrum (2019) argues that 

babies born with low body weight are at higher risk of mortality and morbidity than babies born with normal or 
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sufficient body weight. Based on disease diagnosis data, the results of diagnoses without comorbidities were 83 

patients (72.81%) and diagnoses with comorbidities 31 patients (27.19%). The diagnosis of the disease of 

patients admitted to the NICU of Hospital X Padang City is respiratory tract disease, one of which is respiratory 

distress. The statement is different from the research of Mufarrihah (2016), where the most common diagnosis is 

neonatal jaundice experienced by 177 patients and complications that often occur include neonatal jaundice, 

sepsis, hypoglycemia, and respiratory distress syndrome. Data on NICU discharge conditions obtained by 

patients with improved conditions as many as 101 patients (88.59%) and 13 patients (11.41%) died. In this 

study, the highest percentage category was category 0 (appropriate / rational use of antibiotics) as many as 180 

(71.14%) this is because in Hospital X Padang City already has Standard Operating Procedures (SOP) so that 

the therapy given is adjusted to the existing SOP. In category II a (Use of antibiotics inappropriate dose) as 

many as 14 (5.53%) where there is the use of doses that are not in accordance with hospital SOPs. Category II b 

(Inappropriate use of antibiotic administration interval) as many as 9 (3.56%) where there were more frequent 

administration intervals that were not in accordance with existing standards. Category III a (Antibiotic use too 

long) as many as 21 (8.30%) and category III b (Antibiotic use too short) as many as 28 (11.07%) according to 

the Antibiotic Use Guidelines in 2021 where for empirical antibiotic administration is 3-5 days. In category IVc 

(Cheaper alternative), namely 1 patient with direct treatment with the 3rd line, namely meropenem antibiotics. 

Similar research was also conducted by Nastiti et al (2023) in their research entitled evaluation of patterns and 

rationality of antibiotic use in neonate patients in the NICU and perinatal rooms of Banjarnegara Hospital, 

obtained results for the rationality of antibiotic use carried out by the Gyssens method on 131 medical record 

data for neonate patients in the NICU and Perinatal rooms of Banjanegara Hospital during November 2020 to 

January 2021, 263 neonate patients were obtained who used antibiotics, After the evaluation, 4 groups of 

Gyssens categories were obtained from 11 categories of assessing the rationality of antibiotic use, where each 

category was category 0 (rational) as many as 227 (85.66%), category II a (inappropriate use of dose) as many 

as 23 (8.68%), category II b (inappropriate use of administration interval) as many as 5 (1.89%), category III b 

(too short use) as many as 10 (3.77%). Another study was also conducted by Karyanti (2022) evaluating the use 

of antibiotics qualitatively with the Gyssens method in pediatric inpatient rooms obtained the selection of 

appropriate antibiotics by 68.1%, and inappropriate as much as 31.9% where errors are often found in the use of 

antibiotics caused by the unavailability of antibiotics in hospitals when prescribed so as not to achieve optimal 

treatment accuracy. From the chi square test that has been done to determine the relationship between the 

accuracy of antibiotic use with a description of the demographic and clinical characteristics of patients shows 

the results on differences in gender, gestational age, birth weight and diagnosis obtained p values greater than 

0.05, based on these values it can be interpreted that there is no difference in the level of accuracy of antibiotic 

use with groups of gender, gestational age, birth weight and diagnosis. As for the relationship between the 

accuracy of antibiotic use with the birth process and NICU discharge conditions, the p value is smaller than 

0.05, based on this value it can be interpreted that there is a difference in the level of accuracy of antibiotic use 

with the birth process and the condition of the patient leaving the NICU. Different results were obtained in a 

study conducted by Nastiti et al (2023) on evaluating the pattern and accuracy of antibiotic use in neonate 

patients in the NICU and Perinatal room of Banjarnegara Hospital where to determine the relationship between 

the accuracy of antibiotic use with clinical outcomes showed the results of p = 0.138 (p> 0.05), based on this 

value it can be interpreted that there is no relationship or correlation between the accuracy of antibiotic use with 

the patient's clinical outcome. This is because in Hospital X Padang City for the right number of antibiotics with 

the condition of discharge NICU repair has the highest number of 174. 

 

5. Conclusion  
Based on qualitative evaluation with the Gyssens method, antibiotic administration in the NICU room of 

Hospital X Padang City is not fully appropriate (Category 0) where out of 253 categories recorded, 180 are 

appropriate (appropriate) and 73 are inappropriate (inappropriate). To see the relationship between the accuracy 

of antibiotic use with the characteristics and clinical picture of patients with chi square test, the results showed 

that there was a relationship between the accuracy of antibiotic use with the birth process and NICU discharge 

conditions where the p value of both was p = 0.000 (p <0.05). It is recommended for further research to conduct 

qualitative evaluation using prospective data. 
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