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Abstract
Background: Neonatal sepsis is one of the leading causes 
of neonatal mortality in Bangladesh. To effectively treat 
and prevent neonatal sepsis, continuous monitoring of 
microbial etiology and antimicrobial resistance profiles is 
essential in neonatal care units. This study aimed to 
identify the pathogens responsible for neonatal sepsis and 
understand their current antimicrobial resistance pattern. 
Materials and methods: This retrospective study was 
conducted in the Neonatal Intensive Care Unit (NICU) of 
Chittagong Medical College Hospital, Chattogram from 
July, 2023 and March 2024. All neonates with a positive 
blood culture were identified. Patient demographics, 
clinical details and laboratory data including 
bacteriological profiles and antimicrobial susceptibilities 
were recorded and analyzed. 
Results: The majority of the 108 culture-positive neonates 
were preterm (73.1%) and had low birth weight (78.7%). 
Most of them had late onset sepsis (66.7%). Most bacterial 
isolates were gram-negative, predominantly the Klebsiella 
(46.3%) which showed high resistance to commonly used 
antibiotics such as, Gentamicin (85.2%) Amikacin (78%) 
Cefepime (97.2%) and Meropenem (69.2%) and good 
susceptibility to Colistin (86.8%) and Tigecycline 
(95.1%). Among gram-positive isolates, Coagulase 
Negative Staphylococci (CONS) (13.8%) predominated. 
CONS showed high resistance to Meropenem (80%), 
Tazobactam-piperacillin (70%) and Cefepime (75%) but 
good susceptibility to Tigecycline, Vancomycin and 
Linezolid (100%). Nearly, two-third organisms were MDR 
(69.1%) and one-third were XDR (37.1%). Deaths were

more common among preterm, late onset sepsis, 
nosocomial sepsis and sepsis with MDR organisms. 
Conclusions: Klebsiella and CONS were the most 
common causes of neonatal sepsis in our study with an 
alarming prevalence of MDR strains. Implementation of 
effective preventive strategies to combat the emergence of 
antibiotic resistance is urgently needed. 

Key words: Antibiotic susceptibility; Klebsiella; Multi-
drug resistance; Neonatal sepsis; NICU.

Introduction 
In the year 2021, 5 million children died before 
reaching the age of five. Among them, 2.3 million 
children died in the first month.1,2 According to 
the Global Burden of Disease study in 2019, 
neonatal sepsis and other neonatal infections rank 
as the third leading cause of neonatal death.3
Multi drug-resistant pathogens were responsible 
for a significant proportion of these deaths.4 In 
Bangladesh, the first month of an infant's life 
carries the highest risk, with a mortality rate of 20 
deaths per 1,000 live births during that period. 
Neonatal sepsis contributes to 20% of total 
neonatal mortality.5
The emergence of Antimicrobial Resistance 
(AMR) poses a global threat to the healthcare 
system. Multi Drug-Resistance (MDR) is 
becoming increasingly prevalent among 
pathogenic bacteria, both in healthcare and 
community settings. Scarcity in resources, 
inadequate surveillance and infection control 
management, indiscriminate use of antibiotics 
may contribute to this situation in Low-Income 
and Middle-Income Countries (LMICs).6 Among 
all the WHO regions, the risk of emergence and 
spread of antimicrobial resistance is highest in 
South East Asia.7 Targeted antibiotic therapy may 
play a significant role in reduction of 
antimicrobial resistance.8 

Neonatal sepsis is defined as any sepsis diagnosed 
within the first 28 days of life and remains a 
significant contributor to mortality and long-term 
morbidity in neonates.9 Neonatal sepsis is  
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categorized into Early Onset Sepsis (EOS) and 
Late Onset Sepsis (LOS). EOS, occurring within 
72 hours after birth, often results from vertical 
transmission of maternal pathogens during 
prenatal or intrapartum infection. LOS, however, 
develops after 72 hours of life and involves a 
higher proportion of nosocomial and community-
acquired infections.6,10 The clinical signs and 
symptoms of neonatal sepsis are subtle and 
nonspecific, making early diagnosis difficult and 
leading to high rate of empiric antibiotic 
utilization which could contribute for the 
emergence and spread of antimicrobial resistant 
strains of bacteria. Knowing the causative agents 
of neonatal sepsis and their antimicrobial 
sensitivity patterns could enable to choose 
appropriate therapy for neonatal sepsis, hence 
improving the survival of neonate. 

To effectively prevent and treat infections caused 
by MDR bacteria, continuous monitoring of 
microbial etiology and antimicrobial resistance 
profiles is essential in neonatal care units. This 
study aimed to comprehensively assess the 
spectrum of bacterial pathogens, analyze their 
antimicrobial susceptibility patterns, and identify 
the prevalence of multi drug-resistant pathogens 
in the Special Care Neonatal Unit (SCANU) of 
Chittagong Medical College Hospital.

Materials and methods 
This retrospective study was conducted in the 
Special Care Neonatal Unit (SCANU) of 
Chittagong Medical College Hospital over a 
period from July 2023 to March 2024. All the 
neonates with culture proven sepsis were included 
in the study. Culture specimens were collected 
and processed following standard laboratory 
procedures. Clinical records of the neonates with 
positive blood cultures were retrieved from 
hospital medical records and collected in a 
clinical record form. All the data were collected 
anonymously. 
Data regarding gestational age, birth weight, sex, 
place and mode of delivery, clinical presentation, 
type of sepsis, name of the organism isolated 
along with their sensitivity pattern and outcomes 
were recorded in a data collection sheet. Patients 
infected within 72 hours were classified into the 
early-onset group, while those infected later were 
assigned to the late-onset group. Hospital

acquired infection was defined as infections 
acquired after hospitalization which manifested 48 
hours after admission to the hospital.11

Extended Drug-Resistant organisms (XDR) and 
Multidrug-Resistant Organisms (MDR) were 
classified in accordance with the guidelines set 
forth by the Centers for Disease Control and 
Prevention (CDC) and the European Centre for 
Disease Prevention and Control (ECDC).12 MDR 
was defined as acquired non-susceptibility to at 
least one agent in three or more antimicrobial 
categories, XDR was defined as non-susceptibility 
to at least one agent in all but two or fewer 
antimicrobial categories (i.e. Bacterial isolates 
remain susceptible to only one or two categories). 
Thus, a bacterial isolate that was characterized as 
XDR was also categorized as MDR. 

Outcome was measured as discharge with advice, 
discharge against medical advice and death. 

Statistical analysis was performed using the SPSS 
software version 25.0 (SPSS Inc, Chicago, IL). 

Descriptive analysis was performed to 
characterize the study population and pathogens. 
Categorical data were presented as percentages. p 
value less than 0.05 was considered statistically 
significant.

Necessary permission was taken before 
commence the study from proper authorities. 

Results 

Total 108 neonates with culture proven sepsis 
were admitted during the study period. Most of 
them were preterm (73.1%) and low birth weight 
(LBW) (78.7%). Male: female ratio was 1.3:1. 

Majority of the patients were outborn (63%) and 
delivered by vaginal delivery (65.7%). Early and 
late onset sepsis were found in 33.3% (n=36) and 
66.7% (n=72) of cases respectively. Nearly half of 
the cases were hospital acquired sepsis (45.4%) 
and 20.4% of them had history of previous NICU 
admission. Mortality was 34.6% (37/108) among 
culture positive cases (Table I). 
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AGA- Appropriate for Gestational Age, SGA-
Small for Gestational Age, LUCS-Lower 
Uterine Cesarean Section, PROM- Prolonged 
Rupture of Membrane, EOS-Early Onset Sepsis, 
LOS-Late Onset Sepsis, DAMA-Discharge 
Against Medical Advice.

Gram-negative bacteria were isolated more 
frequently than gram-positive bacteria in this 
study, accounting for 70.3% (76/108) and 19.4% 
(21/108) of the total. Gram negative organisms 
were responsible for 83.8% of the deaths in 
culture positive cases. Klebsiella (46.3%) was the 
most common organism identified in both early 
and late-onset sepsis, followed by CONS 
(13.9%), Acinetobacter (9.3%), and Burkholderia 
(6/108, 5.6%). Klebsiella accounted for 64.9% of 
total mortality. Most common gram positive 
organism was Coagulase negative Staphylococci 
(15/21, 71.4%)). Among CONS, Staphylococcus

hemolyticus was the most prevalent (7/15, 
46.7%), followed by Staphylococcus epidermidis 
(2/15, 13.3%). 
Fungus was isolated from 10.2% (11/108) cases. 
Among fungal sepsis 9 were Candida spp. and 2 were 
Cryptococcus (8.3% and 1.9% respectively) (Table II). 
Table II Distribution of isolated organisms by type of 
sepsis and their relation to mortality (n=108)

EOS- Early Onset Sepsis, LOS- Late Onset 
Sepsis, E. coli- Escherechia coli, CONS- 
Coagulase Negative Staphylococci. 
The most commonly isolated organism, Klebsiella 
demonstrated 100% resistance to Ampicillin and 
Ceftazidime. Overall resistance to Cefepime 
(97%), Gentamicin (85%), Amikacin (78%), 
Meropenem (70%), Tazobactam-piperacillin 
(78%), and Levofloxacin (73%) was notably high. 
However, Klebsiella displayed good sensitivity to 
Tigecycline (95%) and Colistin (87% ). Second 
common gram negative organism was 
Acinetobacter, which showed 100% sensitivity to 
Colistin and Tigecycline, followed by 
Fluoroquinolones and Amikacin (50%). 
Acinetobacter were 100% resistant to Cefotaxime 
and Imipenem. Burkholderia showed 100% 
resistant to Imipenem and Tazobactam 
piperacillin, but good sensitivity to Tigecycline 
(100%). 
Among gram positive isolates, both CONS and 
Staphylococcus aureus showed 100% resistance to  
Ampicillin. However, they showed 100% 
sensitivity to Tigecycline, Vancomycin, Teicoplanin 
and Linezolid (Table III). 

Characteristics	 	 Frequency (%) 

Neonatal characteristics 	 	
	Gestational age 	 Term 	 29 (26.9) 
	Preterm 	 79 (73.1) 
	Birth weight 	 <2500 gram 	 85 (78.7) 
	>2500 gram 	 23 (21.3) 
	Growth at birth 	 AGA 	 89 (82.4) 
	SGA 	 19 (17.6) 
	Sex 	 Male 	 62 (57.4) 
	Female 	 46(42.6) 
	Mode of delivery 	 Per vaginal	 71 (65.7) 
	LUCS 	 37 (34.3) 
	Inborn/Outborn 	 Inborn 	 40 (37) 
	Outborn 	 68 (63) 
	Place of delivery 	 Hospital 	 20 (18.5) 
	Home 	 88 (81.5) 
	Multiple gestation 	 	 22 (20.4) 
	H/O previous hospitalization 	 	 22 (20.4) 

Maternal variables 	 	
	PROM> 18 hours 	 	 27 (25) 
	Prolonged labor 	 	 12 (11.1) 
	Maternal fever within 2   weeks 	 	 6 (5.6) 
	Meconium stained liqour 	 	 14 (12.9) 
Type of sepsis 	 EOS 	 36 (33.3) 
	LOS 	 72 (66.7) 

Hospital acquired sepsis 	 	 49 (45.4) 
Outcome 	 Discharge 	 58 (53.3) 
		 Death 	 37(34.6) 
		 DAMA 	 13 (12.1) 

Table I Characteristics and outcome of the culture 
positive cases (n=108) 

Organism 	 EOS	 LOS	 Total	 Death 
	 	 (n=36)	 (n=72)	 (n=108)	 (n=37) 
 		 	 	 (%) 	    (%) 

Gram negative organism  	 26  	 50  	 76 (70.3) 	 31 (83.8) 
    Klebsiella 	 15 	 35  	 50 (46.3) 	 24 (64.9) 
    Acinetobacter 	 4 	 6 	 10 (9.3) 	 3 (8.1) 
    Burkholderia 	 2 	 4 	 6 (5.6) 	 1 (2.7) 
    Pseudomonas 	 1 	 1 	 2 (1.9) 	 1 (2.7) 
    E.coli 	 1 	 1 	 2 (1.9) 	 2 (5.4)) 
    Other gram negative 	 3 	 3 	 6 (5.6) 	 0 (0) 
Gram positive organism 	 8  	 13  	 21 (19.4) 	 4 (10.8) 
    Staphylococcus aureus 	 1 	 4 	 5 (4.6) 	 1 (2.7) 
    CONS 	 6 	 9 	 15 (13.9) 	 3 (8.1) 
    Enterococcus 	 1 	 0 	 1 (0.9) 	 0 (0) 
Fungal isolates 	 2  	 9  	 11 (10.2) 	 2 (5.4) 
    Candida 	 2 	 7 	 9 (8.3) 	 2 (5.4) 
    Cryptococcus 	 0 	 2 	 2 (1.9) 	 0 (0) 



Original Article JCMCTA 2024 ; 35 (2) : 117-123

120

Table III Susceptibility pattern of the major bacterial 
isolates to commonly used antibiotics 

S/T- Sensitive/Total tested, (-) Indicating not 
tested, Tazo-pip: Tazobactam-piperacillin, 
Amoxiclav: Amoxicillin-clavulanic acid. 
In this study, 69.1% (67/97) of bacterial isolates 
were multi-drug resistant. Among them 53.7% 
(36/67) were extended-drug resistant organisms, 
accounting for 37.1% (36/97) of all isolates (Fig. 
1). Gram negative organisms exhibited higher 
prevalence of multidrug-resistance compared to 
gram positive organisms (80.3% and 28.5% 
respectively) and this difference was statistically 
significant (p<0.001). The majority of the isolates 
(79.5%) from hospital-acquired sepsis were MDR 
strains, compared to other sepsis. (35/44, p=0.04).

(22.2%) sepsis, but it was not statistically 
significant (p=0.06). High mortality was observed 
among multidrug resistant cases which was 
statistically significant (P=0.004). 

Table IV Comparison of clinical parameters and drug 
resistance pattern of culture positive patients with 
mortality (n= 92)  

Discussion
Neonatal sepsis is a life threatening condition and 
any delay in treatment can lead to significant 
morbidity and mortality. The rapid rise of Multi 
Drug-Resistant (MDR) organisms is a potential 
threat to the survival of newborns. Continuous 
monitoring of microbial etiology and the 
emergence of antimicrobial resistance is crucial in 
neonatal care units. 
In this study, preterm (73.1%) and low birth 
weight (78.7%) neonates had the highest rates of 
culture-positive sepsis. These findings are 
consistent with studies by Dey et al. in Bangladesh 
and Pokhrel et al. in Nepal.13,14 This population is 
particularly susceptible to infection because of 
their immature immune systems, lengthier hospital 
stays, and several invasive procedures, all of which 
increase their risk of developing sepsis.  

Antibiotics 	 Klebsiella	Acinetobacter	 Burkholderia	 CONS	 S. aureus
	 (n=50) 	 (n=10) 	 (n=6)	 (n=15)	 (n=4)
	 S/T (%)  	 S/T (%)   	 S/T (%)  	 S/T (%)  	 S/T (%) 

Ampicillin 	 0/11 (0) 	 - 	 - 	 0/10 (0) 	 0/3 (0) 
Gentamicin 	 7/47 (14.9) 	 2/10 (20) 	 - 	 9/15 (60) 	 4/5 (80) 
Amikacin 	 11/50 (22) 	 5/10 (50) 	 1/5 (20) 	 2/3 (66.7) 	1/1 (100) 
Ceftazidime 	 0/24 (0) 	 1/9 (11.1) 	 4/4 (100) 	 - 	 - 
Cefotaxime 	 1/6 (16.7) 	 0/6 (0) 	 2/2 (100) 	 - 	 - 
Cefepime 	 1/36 (2.8) 	 1/7 (14.3) 	 2/6 (33.3) 	 0/1 (0) 	 0/1 (0) 
Meropenem 	 14/46 (30.4) 	 3/9 (33.3) 	 2/6 (33.3) 	 1/3 (33.3) 	1/1 (100) 
Imipenem 	 10/42 (23.8) 	 0/7 (0) 	 0/6 (0) 	 1/2 (50) 	 - 
Tazo-pip 	 10/45 (22.2) 	 2/8 (25) 	 0/5 (0) 	 1/3 (33.3) 	 0/1 (0) 
Amoxi-clav 	 5/35 (14.3) 	 - 	 0/1 (0) 	 0/1 (0) 	 0/1 (0) 
Colistin 	 33/38 (86.8) 	 9/9 (100) 	 1/2 (50) 	 - 	 - 
Levofloxacin 	 8/28 (28.6) 	 5/10 (50) 	 4/6 (66.7) 	 6/15 (40) 	 4/5 (80) 
Ciprofloxacin 	10/46 (21.7) 	 4/8 (50) 	 2/6 (33.3) 	5/14 (35.7) 	 4/5 (80) 
Tigecycline 	 39/41 (95.1) 	 3/3 (100) 	 3/3 (100) 	12/12 (100) 	4/4 (100) 
Linezolid 	 - 	 - 	 - 	12/12 (100) 	5/5 (100) 
Teicoplanin 	 - 	 - 	 - 	12/12 (100) 	5/5 (100) 
Vancomycin 	 - 	 - 	 - 	12/12 (100) 	4/4 (100) 

Figure 1 MDR and XDR cases among isolates

In this study, among the patients with culture 
proven sepsis, mortality was high in preterm 
infants (p=0.02) in case of LOS (p=0.03) and in 
those with hospital acquired sepsis (p=0.003). 
Though mortality was high among Gram negative 
(46.2%) sepsis compared to gram positive

	 	 Discharge 	 Death	 p value
	 	 (n=55) 	  (n=37) 	  

Gestational age 	 Term 	 20 	 5 	 0.02 
	 Preterm 	 38 	 32 	
Birth weight 	 >2500 grams 	 14 	 6 	 0.35 
	 <2500 grams 	 44 	 31 	
Growth at birth 	 AGA 	 45 	 33 	 0.15 
	 SGA 	 13 	 4 	
Place of birth 	 Inborn 	 19 	 15 	 0.44 
	 Outborn 	 39 	 22 	
Sex 	 Male 	 37 	 21 	 0.49 
	 Female 	 21 	 16 	
Mode of delivery 	 per vaginal	 34 	 28 	 0.08 
	 LUCS 	 24 	 9 	
PROM> 18 hours 	 No 	 45 	 19 	 0.01 
	 Yes 	 10 	 14 	
Previous hospitalization 	 No 	 41 	 33 	 0.03 
	 Yes 	 17 	 4 	
Type of sepsis 	 EOS 	 23 	 7 	 0.03 
	 LOS 	 35 	 30 	
Organism type 	 Gram positive 	 14 	 4 	 0.06 
	 Gram negative 	 36 	 31 	
Hospital acquired sepsis 	 Yes 	 35 	 12 	 0.003 
	 No 	 20 	 25 	
Drug resistance pattern 	 Non-MDR 	 22 	 5 	 0.004 
	 MDR 	 28 	 30 	
Statistical test:Chi square test.
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In developing countries, nosocomial infections are 
a significant public health concern, especially in 
neonatal intensive care units. Nearly half of the 
pathogens identified in the current study (49/108, 
45.4%) were accountable for hospital-acquired 
sepsis, which is significantly higher than reported 
by a multi-center study conducted in China.6

In the current study, 33.3% and 66.7% of 
newborns developed Early Onset Sepsis (EOS) 
and Late Onset Sepsis (LOS), respectively.  We 
found that, LOS was more common than EOS, 
which is consistent with data from other research 
in Bangladesh and studies from neighboring 
countries, Nepal, Pakistan and India.13,15-18 
However, this contrasts with the findings of Alam 
et al. and Hussain et al. from Bangladesh, 
Chandra et al. from India and Getabelew A et al. 
from Ethiopia, where early onset sepsis was more 
prevalent.19, 20, 21 The same bacterial isolates were 
prevalent in both the EOS and LOS, which is 
similar with the findings of Shrestha et al. in 
Nepal.22

The majority of the isolates were gram-negative 
(70.4%), similar to the findings of other studies 
from Bangladesh, Nepal, India and 
China.13,19,16,22,23,6 In contrast, Hussain et al. and 
Mannan et al. from Bangladesh reported high 
prevalence of gram positive organism in their 
study.24,25 Sorsa et al. from Ethiopia, Opare-
Asamoah from Ghana showed preponderance of 
gram-positive organisms in their study.8,26 

Variations in local epidemiological factors, 
including regional differences in antibiotic usage, 
infection control practices, and microbial flora, 
could influence the distribution of gram-negative 
and gram-positive organisms in different settings.
Klebsiella was the primary causative agent of 
neonatal sepsis in our study, similar to the 
findings of the study conducted at the same 
institute by Mamtaz et al. and in other studies 
from Bangladesh, as well as studies from Nepal 
and India.27,19,28,29,14,16,20 Conversely, earlier studies 
from Bangladesh by Dey et al. highlighted 
Acinetobacter as the predominant organism, while 
Ferdous et al. reported a prevalence of Coagulase-
Negative Staphylococci (CONS) and Hussain et al. 
identified Staphylococcus aureus as prevalent.13,15,24 
This variation in major isolates could be due to 
variation in study setting and population. 

Our study revealed that the majority of causative 
organisms have developed resistance to 
commonly used antibiotics from Beta-lactam 
group, such as Ampicillin, Cephalosporins, 
Carbapenems and Beta-lactamase inhibitors.19 

Additionally, high resistance to Aminoglycosides 
was observed.  These findings are consistent with 
studies from other NICUs in Bangladesh as well 
as in Nepal, Pakistan and India.15,19,24,28,14,16,20,30 It 
is alarming that organisms are developing 
resistance to most of the third-line antibiotics. 
Both gram-positive and gram-negative organisms 
demonstrated high susceptibility to Tigecycline, 
consistent with findings of Pervez et al.29 
Similarly, gram-negative organisms showed 
considerable susceptibility to Colistin, aligning 
with the results of studies by Dey et al. and Pervez 
et al.13,29 Our research revealed that 13.2% of the 
tested Klebsiella strains were resistant to Colistin, 
a higher proportion compared to a study 
conducted in China (7.9%).30 Considering the fact 
that, Colistin has become a crucial component in 
clinical practice, either as monotherapy or in 
combination therapy, this poses a significant 
concern, particularly due to the rapid emergence 
of multi drug-resistant Gram-negative bacteria and 
the limited development of new anti-infective 
agents. 
The second commonest organism in our study, 
CONS showed low susceptibility to Penicillin and 
Cephalosporins, but high susceptibility to 
Linezolid and Vancomycin (100%), similar to the 
findings of Pokhrel et al. and Fang et al.14,30 
In our study, the overall mortality rate in culture 
positive sepsis was 34.6%, which is consistent 
with other studies from Bangladesh, such as Dey 
et al (24.7%), Ferdous et al (30.71%), but lower 
than reported by Chandra et al. from India 
(44.4%). The highest mortality was seen in the 
Klebsiella sepsis group.  
The most concerning finding of this study is the 
high prevalence of MDR and XDR organisms. A 
majority of the organisms (69.1%) were identified 
as MDR, with approximately half of them (53.7%) 
classified as XDR. In our investigation, MDR 
rates among gram-negative and gram-positive 
organisms were 80.3% and 28.5%, respectively, a 
statistically significant finding (p<0.001) 
consistent with the results of studies by Dey et al. 
from Bangladesh, Pokhrel et al. from Nepal
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and the DeNIS Collaboration from India.13,14,4 
Additionally, mortality was significantly higher 
among MDR cases (p=0.004) a finding similar to 
that of Dey et al.13 Overall, this concerning 
prevalence of high antimicrobial resistance rates 
probably multifactorial and may include absence 
of standardized infection control policies, 
inadequate visitor control, increased use of broad-
spectrum antibiotics and a low nurse-to-bed ratio 
within this NICU. 

Limitations
The retrospective design of our study, together 
with its single centered, small study population 
and limited yield of some pathogens were all 
limitations in our study. Nonetheless, 
comprehensive clinical and demographic data of 
the patients aided in the analysis of correlation 
between clinical outcomes and resistant pattern of 
pathogens. 

Conclusion
Klebsiella and CONS were the leading cause of 
neonatal sepsis in our study, with a concerning 
prevalence of MDR and XDR isolates. These 
bacterial strains were highly resistant to 
commonly used first- and second-line empiric 
antimicrobials in NICUs. Late onset sepsis, 
nosocomial sepsis and sepsis with MDR strains 
were associated with higher mortality.

Recommendations 
To address the grave problem of antimicrobial 
resistance, it is essential to implement several 
measures. Regular monitoring of antimicrobial 
resistance patterns is necessary to promptly 
identify emerging trends. Strengthening infection 
prevention and control strategies, such as 
implementing hand hygiene protocols, controlling 
visitor access and ensuring thorough 
environmental cleaning, is crucial. Additionally, 
developing evidence-based antimicrobial 
prescribing guidelines is essential for neonatal 
care units.
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