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ABSTRACT

Background: Respiratory illnesses are highly prevalentin low- and
middle-Income Countries (LMICs), such as Nepal, India and Pakistan.
Respiratory distress is a common presenting complaint in children
brought to the Emergency Department (ED).

Objective: this study seeks to assess the necessity of critical care in
children experiencing respiratory distress.

Methods: This was a cross-sectional study and was conducted in Kanti
Children Hospital, emergency department Maharajgunj, Kathmandu,
Nepal, for a period of one year. The study population was all children
aged between 1 month to 14 years of age who presented to the
emergency department. A total of N= 65 children, with a majority being
male (73.8%), were included in the study.

Results: The results revealed a strong association between clinical
dispositions to the PICU or pediatric intermediate care unit (PIMCU) and
the severity of the initial Clinical Respiratory Score (CRS), with a p-value
of 0.006. The initial presentation at the time of hospital admission with
a Clinical Respiratory Score (CRS) exceeding >6 demonstrated a strong
predictive value for assessing admission to the PICU.

Conclusion: It should be taken into consideration for inclusion in

emergency department triage protocols to enable timely and effective
management and disposition in intensive care.

Keywords: respiratory score, pediatric critical care, respiratory distress
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1. INTRODUCTION

Acute respiratory infection (ARI)is the single largest contributor to under 5- year-old mortality.
Respiratory distress can present in a variety of ways, ranging from increased respiratory rate, cough
and wheezing to intercostal recessions and cyanosis. Respiratory illnesses are highly prevalentin
low- and middle-Income Countries (LMICs), such as Nepal India, and Pakistan and are a common cause
of emergency department presentation [1]. According to World Health Organization (WHO), the annual
number of acute respiratory tract iliness related deaths in children less than five years old (excluding
death caused by measles, pertussis and neonatal deaths) was about 2.1 million which contribute about
20% of all childhood deaths [2]. Total 7,96,709 children were identified to have ARI in the fiscal year
(2076/77), which was 594 per 1000 under 5 years children out of which 16.2% were categorized as
pneumonia cases and 0.22% were severe pneumonia cases.
Similarly, an estimated 30,13,891 under 5 children were estimated to have been prone to ARI [3]. The
Clinical Respiratory Score (CRS) comprises several predictors of respiratory distress, for example, a
child’s color, respiratory rate, presence of wheeze, use of accessory muscles, mental status and oxygen
saturation. Since the CRS involves simple observations, it requires minimal resources and can be done
in a very low cost and is therefore well suited to low- and middle-income countries like Nepal [1]. The
sensitivity and specificity of CRS >3 in predicting outcome were 94% and 40% ,respectively ,with a
positive likelihood ratio of 1.6 and negative predictive value of 94%.Initially, the CRS was introduced
and assessed in a high-income country environment with a study involving over 300 patients aged 1 to
18 years who presented to the Emergency Department (ED) with symptoms indicative of reactive
airway disease/asthma. Further validation was conducted specifically for presentations related to acute
chest syndrome in patients with sickle cell disease in the United States [4]. Additionally, in 2018, in
Karachi, Pakistan, it was further validated that the clinical respiratory score effectively predicts the
disposition of pediatric critical care in children experiencing respiratory distress upon presentation to
the emergency department [1]. This study is interested in testing a score based on simple measures,
applicable across the children with the ability to detect any sort of severe respiratory illness likely to
require additional support [5]. The CRS has not been validated in low- and middle-income countries
(LMICs) for respiratory distress presentations originating from primary respiratory or non-respiratory
conditions, except in Pakistan [1]. Distinguishing it from various other assessment tools, the CRS
includes variables that could potentially facilitate its use in both asthma and non-asthma-related cases
of respiratory distress in children, such as bronchiolitis, pneumonia, croup, foreign body aspiration, and
others. Our goal was to evaluate the predictive effectiveness of the CRS in anticipating decompensation
in these scenarios. A descriptive cross-sectional study was conducted at Kanti children hospital from
January 2017 to December 2017. They extracted data of 5128 admitted children from hospital records,
and they found that respiratory illness was the most common reason (around 26% cases) for admission
in hospital. Clinical respiratory score based on simple measures and applicable in all pediatric age group
with ability to detect severity of iliness thus it will be also helpful as a utility tool for triage in emergency
department in near future and reducing the admission cases in hospital [6]. In our research limited
country, clinical respiratory score will help in the various spectrum which requires basic skill and
minimum training to health workers for evaluating the children. This helps with the quick decision in
the management of severely ill children. Though mortality is highest in the first 48 hours of
presentation, early stabilization and prompt disposition of critically ill children to intensive care unit
decreases the mortality and morbidity of children. While respiratory distress is frequently observed in
children, there is a dearth of comprehensive studies on scoring systems in our country for promptly
determining the allocation of intensive care units. In our current system, patients are arbitrarily
assigned to either intensive care or other wards based on clinical judgment by doctors, lacking a
definitive scoring system for intensive care unit disposition. The utilization of a clinical respiratory score
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aids in the categorization and allocation of patients, serving as a valuable triage tool in the emergency
department. Implementing the Clinical Respiratory Score (CRS) in clinical decision-making assists
healthcare professionals in promptly identifying cases that may not require intensive care. This
approach helps prevent unnecessary admission, leading to optimized resource utilization. Furthermore,
the CRS plays a crucial role in pediatric emergency settings, enabling timely interventions for individuals
requiring intensive care while avoiding undue strain on intensive care resources for cases that can be
effectively managed elsewhere. Consequently, this study seeks to assess the necessity of critical care
in children experiencing respiratory distress. Acute respiratory ilinesses (ARIs) are the most common
causes of both morbidity and mortality in children under five, it occurs in average three to six episodes
of ARIs annually. Upper respiratory tract illness are the most common infectious diseases. It includes
rhinitis (common cold), sinusitis, ear infections, acute pharyngitis, epiglottitis, and laryngitis. The vast
majority of URIs have a viral etiology. Rhinoviruses account for 25 to 30 percent of URIs; respiratory
syncytial viruses (RSVs), parainfluenza and influenza viruses, human metapneumovirus, and
adenoviruses for 25 to 35 percent; corona viruses for 10 percent; and unidentified viruses for the
remainder. The most common lower respiratory tract infections are pneumonia and bronchiolitis [7].
Respiratory distress results when breathing does not match the body’s metabolic demand for oxygen
due to failure of oxygenation and/or ventilation. Respiratory distress is typically characterized by signs
of increased breathing, such as tachypnea, use of accessory muscles, and/or retractions. Head bobbing,
nasal flaring, and grunting are additional signs more commonly seen in very young children [8]- Acute
respiratory infections (ARIs) are categorized into upper respiratory tract infections (URIs) and lower
respiratory tract infections (LRIs). URIs involve the airways from the nostrils to the vocal cords in the
larynx, including the paranasal sinuses and the middle ear. LRIs encompass the portions of the airways
that extend from the trachea and bronchioles and alveoli. It's important to note that ARIs can affect not
only the respiratory tract but also have systemic implications [9]. This study predicted the need of
pediatric critical care in children with respiratory distress presented to the emergency department by
using clinical respiratory score.

2. MATERIALS AND METHODS

This was a cross-sectional study and was conducted in Kanti Children Hospital, emergency department
Maharajgunj, Kathmandu, Nepal for a period of one year. The study population was all children aged
between 1 month to 14 years of age who presented to the emergency department. Sample size was
calculated by using the formula

n =Z7Z.2PQ /d?
Were,
n =required sample size
Z, = z deviate corresponding to desired reliability level (1.96) for 95% reliability
P = estimated proportion in the population
Respiratory distress score was calculated using power =80%
- P=80%
— (Q=100-80=20%
— d=maximum tolerable error

If d was taken as 7,5% the sample size will be 109
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If d was taken as 10%, the sample size would be 61,

The minimum sample size was N= 61. However, as many as 109 cases were taken to increase the
strength of the study. All children presenting with respiratory distress were enrolled. A predesigned and
pretested proforma were used as a data collection tool. The children presenting with respiratory
distress aged 1month to 14 years were included in the study. The details and the purpose of the study
were fully explained to the parents of enrolled children. Consent from the parents was taken before
starting the study. The first clinical examination and evaluation was done by researchers on emergency
department. The predesigned proforma was filled up by the researcher at the same time. The severity
of illness was assessed clinically at the initial presentation, and the CRS score was obtained and labeled
as CRS1.CRS 1 was determined by the respiratory rate, auscultary finding, use of accessory muscle,
mental status, room air spo2 and skin color of all children before intervention.

Table 01: The clinical respiratory score was measured according to following respiratory score.

age 1to 5years <30
age >5 years, <20

age 1 to Syears30- 40
age >5 years 20 to 30

Assess Score O Score 1 Score 2

respiratory rate age<2 months<50 age <2 months 50 -60 | age <2 months >60
age 2 months to 12 months | age 2 months to |age 2 months to
<40 12months 40 -50 12months >50

age 1to 5years >40
age >5 years> 30

auscultation good air movement, depressed air | diminished or absent
expiratory scattered, movement, breath sound,
wheezing, or loose rales or | inspiratory and | severe wheezing,
crackles expiratory  wheezes, | rales/crackles or
crackles or rales marked prolonged
expiration

severe intercostal and
substernal retraction

mild to moderate use
of accessory muscle

use of accessory
muscle

mild to no use of accessory
muscle

, mild to no retraction or | , moderate intercostal | , nasal flaring
nasal flaring in inspiration retraction, nasal flaring
mental status normal to mildly irritable irritable. agitated, Lethargic
restless
room air spo2 >95% 90 to 95% <90%
color Normal pale to normal cyanotic to dusky

CRS Score obtaining 1 to 3 was categorized as mild category, CRS score obtaining 4 to 7 was categorized
as moderate category and CRS score obtaining 8 to 12 was categorized as severe category. The initial
presumptive diagnosis for respiratory distress, such as bronchiolitis, pneumonia, asthma, and so on,
was recorded and standard management was done. A second CRS (CRS2) was obtained two hours after
initiation of management according to the standard protocol of hospital in ED. Again, clinical status of
enrolled children was determined and documented on the proforma like CRS1. Then, the children were
disposed on the basis of the need of continuation of treatment. The children who fully recovered were
discharged. The children who needed ventilatory support, inotropes , moderate or severe acute
respiratory failure requiring non-invasive ventilation, pediatric respiratory distress syndrome, rapidly
progressive pulmonary or airway diseases, high supplemental oxygen requirements, recent
tracheostomy, acute barotrauma, foreign body aspiration, increased need for nebulized medications,
requirement for extracorporeal respiratory support, and conditions involving abnormal contents in the
pleural cavity or apnea observed by medical staff were admitted to PICU and those who needed
continue monitory and oxygen supplementation were admitted to pediatric intermediate care
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unit(PIMCU).Those children who needed intravenous antibiotics were admitted to general ward. The
final diagnosis and clinical disposition of each enrolled children were recorded on predesigned
proforma. All the proformas were thoroughly reviewed for completeness of data. Data was entered and
analyzed using SPSS software version 23. Data was presented in table, graphical and narrative form as
per the requirement. Microsoft word and Excel were used to generate graphs, tables etc. The CRS was
analyzed as a continuous variable (0-12) and also divided into 3 categories: mild (0—4), moderate (4-7)
and severe (5-12). Frequency and percentages were calculated for categorical variables including
clinical disposition, mortality and so on. Means and standard deviations were calculated for continuous
variables. At a univariate level, a comparison was made between the groups (mild, moderate and
severe) and the baseline demographics (such as age, gender) and clinical outcomes at disposition. Both
the CRS scores, CRS1 and CRS2, were analyzed, as well as CRSA, the change in CRS. Association between
the CRS scores initial (CRS1 and CRS2 scores) was explored. The association among groups (CRS1 and
CRS2, CRS1 and disposition) was determined using student’s t-test for continuous variables (mean and
standard deviation) and Pearson’s Chi square for categorical variables. Clinical disposition, mortality,
frequency and percentages were considered categorical variable. A p-value of 0.05 was taken as
significant. Sensitivities and specificities were calculated along with positive and negative predictive
values (PPV and NPV) and likelihood ratio for positive and negative results at each score. All the data
was password protected with access only to investigator (me) and supervisor. Patient identity was kept
confidential and the data was destroyed after 5 years of completion of research. Before commencing
data collection for this study, this proposal was submitted to the Institutional Review Board (IRB) of
NAMS for taking first the ethical clearance. The will of the parents or the local guardians was fully
respected and written consent was taken after fully explaining all the relevant details, its importance
and implications. If children age above 7 years of old were recruited in the study accent was taken.
Those who failed to provide consent and accent, and those who leave against medical advice for any
reason were excluded from the study. Treatment and medical intervention were carried out according
to hospital protocol and were not affected regardless of their choice of not participating in the study.
Confidentiality of each case was maintained during and after the study.

3.RESULTS & DISCUSSION

This was a hospital based cross-sectional study conducted to study the need for pediatric critical care
in children with respiratory distress presenting to the emergency department by using clinical
respiratory score. This study was conducted over a period of 12 months in emergency department of
Kanti Children hospital. In this study a total of 65 children aged between 1 month to 14 years fulfilling
the inclusion criteria were enrolled.
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Total approached
N=150

Children aged 1 month to
14 years presented to ER
Excluded 42(28%)
Refused consent 28(71.4%)
Congenital heart disease
8(19. %)

Congenital anomalies

Taotal recruited 4(9.6%)

N=108(72%)

Further excluded43(28.66%)
Left without information
15(34.88%)

Disposed to another ward
within 1h 28((65.12%)

Total case
included
N=65(43.33%)

Disposition
to ward

General ward Discharge
N=33(50.8%) N=4(6.2%)

PICU/PIMCU
N=28(43%)

Figure 01: Flow diagram

Figure 01 showed Study participant enrollment and disposition flow diagram for patients presenting
with respiratory distress to the pediatric emergency department at Kanti children hospital from
September 2022 to August 2023.

Figure 02: Pie chart showing sex distribution

The sex distribution in this study had a male preponderance. Male children were 48(73.8%) and female
children were 17 (26.2%) with male to female ratio of 2.8:1.
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Number

Figure 03: The frequency of disease among children

Among total 65 children, Pneumonia was found in 28 (43.07%) children, followed by Bronchiolitis in

25(38.46%).

Table 02: Age and Gender distribution among children

Age Category Male Female Total

N (%) N (%) N (%)
1 Month - 1 year 21(43.8) 7(41.2) 28(43.1)
1-5Year 23(47.9) 5(29.4) 28(43.1)
5-14 Year 4(8.3) 5(29.4) 9(13.8)
Total 48 17 65

The study showed that the age distribution was primarily concentrated in the age group below 5 years,
and the gender distribution was predominantly among males.

Table 03: Clinical respiratory score in children presenting with respiratory distress at the time of

presentation CRS1.

CRS1 1 Month-1year | 1-5Year 5-14 Year Total

N (%) N (%) N (%) N (%)
Mild (<3) 3(10.7%) 3(10.7%) 2(22.2%) 8(12.3%)
Moderate (4-7) 14(50.0%) 21(75.0%) 3(33.3%) 38(58.5%)
Severe (8-12) 11(39.3%) 4(14.3%) 4(44.4%) 19(29.2%)
Total 28 28 9 65

More than half of the total children had moderate CRS score (58.5%) at the time of presentation while,
one third had severe CRS score (29.2%).

Table 04: Clinical respiratory score in children after 2 hours of initial management (CRS2)

CRS2 1 Month-1vyear | 1-5Year 5-14 Year Total

Mild (<3) 14(50.0%) 20(71.4%) 4(44.4%) 38(58.5%)
Moderate (4-7) 14(50.0%) 8(28.6%) 2(22.2%) 24(36.9%)
Severe (8-12) 0(0.0%) 0(0.0%) 3(33.3%) 3(4.6%)
Total 28 28 9 65
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Two hours after initial management, more than half of the children had a mild CRS score (58.5%).

Table 05: Comparison between initial and subsequent CRS1 and CRS2 score

CRS Type Mild (<3) Moderate (4 - 7) Severe (8 - 12)
n% n% n%

CRS1 8(12.3%) 38(58.5%) 19(29.2%)

CRS2 38(58.5%) 24(36.9%) 3(4.6%)

Table 06: Comparison between initial and subsequent CRS1 and CRS2 score

CRS Type mean median CRS IQR | Mean CRS* Median CRS* P* value
CRS(SD) (SD) (IQR)

CRS1 5.9(1.9) 6(5-8) 2.4(1.5) 3(1-3) 0.001

CRS2 3.4(3.0) 3(2-5)

CRS clinical respiratory score, SD standard deviation, IQR inter-quartile range, CRS* (change in CRS).
The study indicates a statistically significant difference between initial clinical respiratory scores (CRS1)
and scores 2 hours after initial management (CRS2), with a p-value<0.001, suggesting an effect of the
treatment on children’s respiratory conditions. The highest sensitivity and specificity, recorded at 69%
and 77.8%, respectively, were observed when the Clinical Respiratory Score (CRS) had a cutoff value
exceeding 6 at the time of presentation, resulting in an NPV of 75.6%. Cases with a CRS cutoff value
higher than 6 were three times more likely to be admitted to the Pediatric Intensive Care Unit (PICU).

Table 07: Reference Table for calculation of Sensitivity

PI | CRS<6 | CRS>6 P- | Sensitivity Specificity Positive Negative

C val | (TP/(TP+FN) | (TN/(TN+FP)) | predictive value | predictive value

u ue | *100) (PPV) (NPV)
(TP/(TP+FP) (TN/(TN+FN)
*100) *100)

Ye | 8(22.2 | 20(69.0 | 0.0 | (8/  (8+28) | (9/  (9+20) | (8/ (8+20) | (9/ (9+20)

s | %)(TP) | %) (FP) | 00 | *100)=22.2% | *100)=31.0% | *100=28.5% *100=31.0%

N | 28(77.8 | 9(31.0 1

o | %)(FN) | %) (TN)

Pl | CRS>6 CRS<6 P- Sensitivity Specificity Positive Negative

C val | (TP/(TP+FN) (TN/(TN+FP)) | predictive value | predictive value

U ue | *100) (PPV) (NPV)
(TP/(TP+FP) (TN/(TN+FN)
*100) *100)

Ye | 20(69.0 | 8(22.2 | 0.0 | (20/ (20+9) | (28/ (28+8) | (20/ (20+8) | (28/ (28+9)

s | %)(TP) | %) (FP) | 00 | *100)=69.0% | *100) = | *100) = 71.4% *100) = 75.6%

N | 9(31.0 |28(77.8 |1 77.8%

o | %)(FN) | %) (TN)

Table 08: Association between initial CRS 1 and pediatric critical care disposition
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Clinical Disposition clinical respiratory score 1

Mild (<3) Moderate (4-7) Severe (28) Total P value
PICU/PIMCU 2(25.0%) 11(28.9%) 15(78.9%) 28 0.006*
General Ward 5(62.5%) 24(63.2%) 4(21.1%) 33
Discharge 1(12.5%) 3(7.9%) 0(0.0%) 4

The results revealed a significant association with a P value 0.006 between CRS1 category and patient
disposition. A significant number of severe cases (CRS score >8) were admitted to the PIMCU/PICU.
Hence there was a significant association of severe cases of respiratory distress with CRS>8 with
admission to PIMCU/PICU.

ROC Curve
2
>
=
w
&
-
©
1 - Speciicity

Diagonal segments we poduced by hes

Figure 04: Receiver operating characteristic (ROC) curve generated with CRS1

Figure 04 shows receiver operating characteristic (ROC) curve generated with CRS1 as the test variable
to predict PICU admission. The area under the ROC curve was 0.772 (95% Cl: 0.650—-0.894). For a cutoff
score of >6 Sensitivity and 1-Specificity were 71.4% and 24.3%, respectively, in predicting PICU
admission. The higher the score, the higher the probability of PICU admission. The Clinical Respiratory
Score (CRS), initially designed and validated for pediatric asthma cases in emergency departments (EDs)
of high-resource countries, has shown its versatility [4].

4. DISCUSSION

This study reveals that CRS can effectively apply to different scenarios, including low-resource countries
and a broader range of pediatric respiratory distress causes, not limited to asthma. One of its key
strengths lies in its ability to serve as a valuable triage tool. CRS demonstrates a high predictive value,
assisting healthcare professionals in promptly and accurately assessing the severity of a patient's
condition, both for identifying severe cases and ruling out severe illness. This versatility expands the
practical applications of CRS beyond its original scope. This hospital based cross sectional study was
done to study the need of pediatric critical care in children with respiratory distress presenting to
the emergency department by using clinical respiratory score. This study was conducted for 12 months
from September 2022 to August 2023 in emergency unit of the Pediatric Department of Kanti Children
Hospital. During this period, a total of 65 children aged between 1 months- 14 years, exhibiting sign of
respiratory distress were evaluated. In the present study 65 children included in the study, of which
43.1% were under 1 year of age, male children were 48(73.8%) and female children were 17 (26.2%).
Male to female ratio was 2.8:1. Nearly similar findings were found in study done by Nayan et al ,with
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a total of 112 patients were enrolled in the study, of which 55 (49.1%) were under 1 year of age and 78
(69.6%) were male.! The observed male predominance in the both study's participant population could
be due to various factors, including biological differences, study design choices, healthcare-seeking
behavior influenced by sociocultural factors, random chance in small sample sizes, and potential
selection bias in participant recruitment or referral. Another possible reason for high male
preponderance in the current study might be because of male dominance in our part of world and so
male child is the preferred gender for being taken to the hospital. In the present study, pneumonia was
found in 43% of children, bronchiolitis 38.46% and bronchial asthma 6.1% respectively. Similar result
was found in study done by [10], community-acquired pneumonia (58 of 112; 51.7%), bronchiolitis (22
of 112; 19.6) and asthma (23 of 112; 20.5%). The similar disease frequency results between the present
study and the study by [11] can be attributed to several factors. These include the possibility of both
studies being conducted in similar geographic regions with comparable populations and demographics.
The use of standardized diagnostic criteria, consistent data collection methods, and similar healthcare
infrastructure may have also contributed to the consistent disease prevalence. Furthermore, frequency
of these respiratory diseases is more in children as compared to other age group. In another study by
[12], it was reported that 63% of their cohort had a diagnosis of asthma, 35% had a diagnosis of
bronchiolitis, and 29.6% had a diagnosis of pneumonia. An author found a significantly higher
percentage of asthma in their cohort (63%) compared to the present study (6.1%). This substantial
difference may be attributed to variations in patient populations or study locations. Another reason
may be the higher incidence of pneumonia cases among respiratory ilinesses (16.2%) in our part of the
world, as data from the Nepal Demographic Health Survey has shown [13]. However, both the present
study and the study conducted by Cheng et al. showed a similar percentage of bronchiolitis (38.46%).
The similar incidence of bronchiolitis among both populations may be attributed to the prevalence of
respiratory syncytial virus in lower respiratory tract illnesses in young children worldwide [14]. In the
current study, a substantial portion of the patient cohort, comprising 38 individuals or 58.5% of the
total population, exhibited a moderate Clinical Respiratory Score (CRS). Additionally, 29.2% of the total
population, presented with a severe CRS score, while 12.3% of the total population, had a mild CRS
score. These findings indicate that moderate CRS scores were the most prevalent, followed by severe
and mild scores. Moreover, an interesting age-related pattern emerged from the study, showing that
moderate CRS scores were predominant in children below 5 years of age, whereas severe CRS scores
became more common after the age of 5. Similar results were noted in a study conducted by [15]. In
relation to CRS1, they found that 31.3% of cases fell into the mild category, 59.8% into the moderate
category, and only 10 (8.9%) were classified as severe, which is lower than the 29.2% seen in the present
study. Both the current research and [16] study suggest a consistent distribution pattern for Clinical
Respiratory (CRS) scores. In both studies, a considerable number of patients presented with a moderate
CRS score, indicating its common occurrence. It's worth noting that the present study observed that
moderate CRS scores were most prevalent in individuals under the age of 5, whereas severe CRS scores
became more common after the age of 5. This age-related shift may suggest variations in disease
progression or presentation with age. Conversely, the study by [17] demonstrated a comparable
pattern but with a reduced frequency of severe CRS scores, hinting at possible disparities in disease
severity or diagnostic criteria among the studied pediatric population. Another possible contributing
element may be the slight variation in sample size and the distribution of severity among older children.
In this present study, the majority of patients, 38 in total, had a mild CRS score after initial management,
representing 58.5% of the total population. Twenty-four patients had a moderate CRS score after
management, accounting for 36.9% of the total population and 3 patients had a severe CRS score after
management, making up 4.6% of the total population. From this result, it can be observed that, after
initial management, the majority of patients had a mild CRS score, followed by moderate and severe
scores. Similar findings were found in study done by [18] after initial management, the scores improved
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with a sharp decrease in the frequency of patients having a moderate CRS1, from 59.8 to 31.3% in CRS
2 [19]. The improvement in CRS scores after initial management in both studies can be attributed to
the effectiveness of treatment, the natural course of the disease, timely medical attention, patient
compliance, monitoring and adjustments in treatment plans, and the reduction of inflammation and
swelling. These factors collectively contribute to the observed improvement in respiratory symptoms
and CRS scores and its validity. In the setting of a pediatric ED in Pakistan, the CRS at a cutoff of 3
performed well in discriminating severe and non-severe illness with a sensitivity of 94%, a negative
predictive value of 94% and an LR+ (likelihood ratio) of 1.6 [20]. However, in the setting of pediatric
emergency department of Kanti children hospital, the CRS at a cutoff of 6 performed well in
discriminating between the need of PICU admission and no need of PICU admission with sensitivity of
69 % and a negative predictive value of 75.6% and LR+ of 3. In the context of a pediatric emergency
department in Pakistan, the Clinical Respiratory Score (CRS) with a cutoff of 3 demonstrated strong
performance in distinguishing severe from non-severe illnesses. The sensitivity in this setting was
notably high at 94%, indicating its efficacy in correctly identifying true positive cases. Additionally, it
exhibited a negative predictive value of 94%, indicating its ability to accurately identify true negatives.
Conversely, in the pediatric emergency department of Kanti Children Hospital, the CRS presented a
sensitivity of 69% and a negative predictive value of 75.6%. While the sensitivity was somewhat lower
in this environment, it remained effective in identifying true positive cases, and the negative predictive
value demonstrated its proficiency in recognizing true negatives. Furthermore, the likelihood ratio
positive (LR+) in the Pakistani pediatric ED was 1.61, suggesting that a positive CRS result increased the
likelihood of the condition being present, although not as significantly as in the Kanti Children Hospital
setting. In the latter, the LR+ was higher at 3, indicating that a positive CRS result more substantially
elevated the likelihood of the condition being present in this specific context. These differences in CRS
performance may be attributed to factors such as variations in patient demograpbhics, clinical expertise,
resource availability, local epidemiology, the spectrum of respiratory illnesses encountered, and data
collection practices. To optimize the CRS's performance in different settings, it may be necessary to
consider tailored approaches, including healthcare provider training, adjusting the CRS cutoff score,
and conducting further validation studies to adapt it to the specific context. Continuous monitoring and
evaluation can ensure its reliability and effectiveness in diverse pediatric emergency department
settings [21]. The findings from the studies strongly justify the need for the Clinical Respiratory Score
(CRS) in predicting the need for intensive care in pediatric cases presenting with respiratory distress.
The studies, conducted in distinct pediatric emergency settings, revealed that the CRS, when utilized
with specific cutoff values, demonstrated a high sensitivity and negative predictive value. Collectively,
these results support the utility of the CRS as a predictive tool for identifying cases that may or may not
necessitate intensive care. The sensitivity and negative predictive values observed in both studies imply
that the CRS can effectively identify patients who are less likely to require intensive care, allowing for
more targeted and efficient allocation of resources. Implementing the CRS in the clinical decision-
making process can aid healthcare professionals in promptly identifying cases that do not require
intensive care, potentially preventing unnecessary admissions and optimizing resource utilization.
Additionally, the CRS can serve as an integral part of the triage process in pediatric emergency settings,
facilitating timely interventions for those who need intensive care while avoiding unnecessary burdens
on intensive care resources for cases that can be managed effectively in other settings [22]. The
justification for the CRS in predicting the need for intensive care lies in its ability to offer a standardized
and objective assessment tool that aligns with the specific requirements of different pediatric
emergency settings. By utilizing the CRS with context-specific cutoff values, healthcare providers can
enhance their decision-making process, leading to improved patient outcomes and resource allocation.
A similar study conducted by Chan et al in Malaysia using the modified respiratory distress assessment
instrument (RDAI) score [23]. In this study, the frequency of severe respiratory distress was found to be
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8%, whereas frequency of severe respiratory disease in present study was more 29.2%. The variation
between the two studies may be attributed to several factors. In our study, there was a broader age
range, extending up to 14 years of age, whereas in the study by [24] the age range was limited to 2
years. Additionally, the differences could be linked to the fact that Chan et al. focused on respiratory
syncytial virus illness specifically, while our study encompassed all causes of respiratory distress. In the
present study, it was observed that CRS successfully predicted admission to the PIMCU/PICU. The
results indicated a significant association between the CRS1 category and patient disposition, with a P-
value of 0.006. These findings align with studies conducted by [24] and [25], which utilized the Modified
Woods Clinical Asthma Score in pediatric patients in Colombia. The M-WCAS scores in patients who
subsequently required admission to the PICU were notably higher than those in patients who were
admitted only to the pediatric medical floor (PMF) (p < 0.001). These studies similarly concluded that
there was a clear association between an increased score and admission to the PICU. However, it's
important to note that the present study encompassed a broader range of respiratory illnesses, as
opposed to the study by [25], which focused specifically on children with bronchiolitis. This suggests
that CRS has the potential to predict admission to the PICU/PIMCU in a wider spectrum of respiratory
ilinesses. In this hospital-based cross-sectional study conducted over 12 months in the Pediatric
Department of Kanti Children's Hospital validates the relevance of CRS. Evaluating 65 children aged 1
month to 14 years with respiratory distress, the study explores CRS's role in predicting the need for
pediatric critical care. Despite variations in patient demographics, clinical expertise, and resource
availability, CRS performs well in distinguishing severe and non-severe illnesses in a pediatric
emergency setting. In this study, CRS effectively categorized respiratory distress causes, with
pneumonia (43%), bronchiolitis (38.46%), and bronchial asthma (6.1%) prevalent. CRS distribution
patterns revealed that moderate scores were most common, especially in children under 5, with
severity increasing after this age. CRS's validity was evident in the improvement of scores after initial
management, indicating treatment efficacy and the natural course of the disease. Comparing the
performance of CRS in different settings, it demonstrated strong sensitivity and negative predictive
value in distinguishing severe cases. In the context of a pediatric emergency department in Pakistan
CRS showed sensitivity of 78% and a negative predictive value of 89.1%. Tailoring CRS to specific settings
may involve adjusting cutoff scores and healthcare provider training to enhance its reliability and
effectiveness.

5. CONCLUSION

The result reflects the changes in Clinical respiratory scores after initial management. It appears that
after management, most patients had a mild CRS score, therefore, it provides valuable insights into the
effectiveness of initial management strategies in improving the respiratory distress of the study
population. The result indicates that PICU/PIMCU clinical dispositions were highly associated with the
severe category of the initial CRS score, with cutoff value more than 6 for PICU admission. Hence, it
suggests that the initial CRS score is a useful tool for triaging patients, helping healthcare providers
identify those who require a higher level of care due to the severity of their respiratory distress. Based
on study findings the CRS appears to have potential as a screening tool for respiratory distress
presentations (of several etiologies) in the pediatric emergency for improving children’s outcomes
therefore, the CRS can be used as a triage in the pediatric emergency department. The primary benefit
of employing the CRS as an assessment tool for evaluating respiratory distress lies in its user-
friendliness. This tool does not necessitate specialized training, is cost-effective, and is well-suited for
application in resource-constrained low- and middle-income countries (LMICs). Additionally, its
efficiency in swiftly evaluating patients makes it suitable for utilization in emergency department (ED)
settings, where time is a critical factor. Furthermore, it is noteworthy that the CRS factors in both the
mental state and appearance of the child, attributes that are absent in other assessment tools such as
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PRAM and RDAI his inclusion enhances its sensitivity, especially in cases where children are in the pre-
terminal stages of illness, when other indicators (such as respiratory rate) may misleadingly appear
normal. Moreover, the CRS offers a standardized and consistent means of categorizing the severity of
respiratory distress, thereby aiding in the determination of the most appropriate management
strategies. Overall, the CRS is an easy-to-use tool that has utility in evidence-based ED protocols and
guality initiatives implemented early on in the patient encounter - as early as at the level of triage - for
improving patient outcomes.
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