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Abstract

Background: Neonatal jaundice is a common condition, with physiological jaundice affecting up to
60-80% of newborns. However, some neonates may progress to pathological jaundice, leading to
serious complications if left untreated. This study aimed to assess the risk factors and clinical
conditions associated with the progression of physiological jaundice to pathological jaundice in
neonates.

Methods: A prospective observational study was conducted in the Neonatal Intensive Care Unit
(NICU) and obstetric ward at JNU hospital from April 2023 to March 2024. The study included 100
neonates with physiological jaundice. Risk factors and clinical conditions were assessed, and serum
bilirubin levels were monitored. Statistical analysis was performed using appropriate tests.

Results: Of the 100 neonates, 85% had physiological jaundice, and 15% progressed to pathological
jaundice. Prematurity (aOR: 4.82, 95% CI: 1.12-20.76, p = 0.035) and low birth weight (aOR: 4.15,
95% ClI: 1.06-16.29, p = 0.041) were significant risk factors for the progression to pathological
jaundice. Sepsis (20%), hypothyroidism (13.3%), polycythemia (13.3%), and cephalhematoma
(20%) were the most common clinical conditions associated with the progression to pathological
jaundice. The mean time to progression was 72.4 + 18.2 hours.

Conclusion: Prematurity, low birth weight, sepsis, hypothyroidism, and cephalhematoma were
significant risk factors for the progression of physiological jaundice to pathological jaundice in
neonates. Early identification and close monitoring of neonates with these risk factors are essential
for timely intervention and prevention of complications.

Keywords: neonatal jaundice, physiological jaundice, pathological jaundice, risk factors, clinical
conditions

Introduction

Neonatal jaundice is a common condition affecting a significant proportion of newborns, with
physiological jaundice occurring in up to 60% of term and 80% of preterm infants [1]. While
physiological jaundice is generally benign, some neonates may develop pathological jaundice,
which can lead to serious complications if left untreated [2]. Identifying the risk factors and clinical

Vol.31 No.5 (2024): JPTCP (1023-1029) Page | 1023


https://jptcp.com/index.php/jptcp/issue/view/79
mailto:royalhukam@gmail.com
mailto:royalhukam@gmail.com

A Study To Assess The Risk Factors And Clinical Conditions Associated With Physiological Jaundice Progressing To
Pathological Jaundice In Neonates

conditions associated with the progression of physiological jaundice to pathological jaundice is
crucial for timely intervention and prevention of adverse outcomes.

Several maternal and neonatal factors have been implicated in the development of pathological
jaundice, including prematurity, low birth weight, and blood group incompatibilities [3].
Breastfeeding is another crucial factor, with breast milk jaundice and inadequate breastfeeding being
associated with prolonged and severe jaundice [4]. Genetic factors, such as mutations in the
UGT1A1 gene and glucose-6-phosphate dehydrogenase (G6PD) deficiency, can also predispose
infants to severe jaundice [5].

Infections, both congenital and acquired, can contribute to the development of pathological jaundice
in neonates. Congenital infections such as toxoplasmosis, rubella, cytomegalovirus, and herpes
simplex virus (TORCH) can cause liver dysfunction and hyperbilirubinemia [6]. Bacterial sepsis has
also been associated with severe jaundice and acute bilirubin encephalopathy [7].

The timing of umbilical cord clamping has been shown to influence the risk of neonatal jaundice,
with delayed cord clamping being associated with a higher incidence of jaundice requiring
phototherapy [8]. Environmental factors, such as exposure to certain chemicals and drugs, can also
contribute to the development of pathological jaundice [9].

Clinical assessment of jaundice in neonates is crucial for identifying those at risk of developing
pathological jaundice. Transcutaneous bilirubin (TcB) measurement has been shown to be a reliable
screening tool for identifying neonates who require further evaluation [10]. Laboratory
investigations, such as total serum bilirubin (TSB) measurement, play a crucial role in the diagnosis
and monitoring of hyperbilirubinemia.

Understanding the risk factors and clinical conditions associated with the progression of
physiological jaundice to pathological jaundice is essential for developing effective prevention and
management strategies. This study aims to assess these risk factors and clinical conditions,
providing valuable insights for healthcare professionals involved in the care of newborns.

Aim and Objectives
The aim of this study was to assess the risk factors and clinical conditions leading to the progression
of physiological jaundice to pathological jaundice in neonates.

Material and Methods

Study Design and Setting

A prospective observational study was conducted in the Neonatal Intensive Care Unit (NICU) and
obstetric ward at JNU hospital from April 2023 to March 2024.

Sample Size and Calculation

The study included a minimum of 100 patients. The sample size was calculated using the Open Epi
application with a confidence interval of 95% and a power of 80%. The desired number of subjects
was determined by an educated guess of consultants based on their experiences with hospital
patients.

Inclusion and Exclusion Criteria

All neonates with physiological jaundice were included in the study. Newborns with jaundice within
the first 24 hours of life, jaundice after 14 days of life, Rh and ABO incompatibilities, major
congenital anomalies, and hypoxic ischemic encephalopathy stages Il and 11l were excluded from
the study.

Data Collection

All newborns with jaundice admitted to the NICU and obstetric ward were managed according to
the established protocol. Investigations were conducted as per neonatal guidelines. Newborns with
physiological jaundice were evaluated clinically, and their bilirubin levels were monitored. Clinical
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evaluation was performed using Kramer staging and neurological assessment. Serum bilirubin levels
were measured in the laboratory using the Diazo method (Jendrassik-Grof). Interpretation of the
bilirubin levels was done using Bhutani's charts for term neonates and NICE guidelines for preterm
neonates. Demographic data of all included newborns were documented. Risk factors and clinical
conditions present in the neonates progressing to pathological jaundice were noted.

Statistical Analysis

Continuous variables were expressed as mean = SD, and categorical variables were expressed as
proportions. Data were collected and entered into Microsoft Excel. The analysis was performed
using Stata 12.0 Statistical Software. Baseline characteristics and risk factors were compared using
Student's t-test, ANOVA, Chi-square test, and rank-sum test. A p-value of less than 0.05 was
considered statistically significant.

Results

A total of 100 neonates were included in this prospective observational study. The demographic
characteristics of the study population are presented in Table 1. The mean gestational age of the
neonates was 38.2 = 1.5 weeks, and the mean birth weight was 3120 + 450 grams. The study
population consisted of 52% male and 48% female neonates. The mode of delivery was vaginal in
65% of cases and cesarean section in 35% of cases. The mean maternal age was 28.5 + 5.2 years.

The incidence of physiological jaundice and progression to pathological jaundice is shown in Table
2. Out of the 100 neonates, 85 (85%) had physiological jaundice, while 15 (15%) progressed to
pathological jaundice.

Table 3 compares the baseline characteristics between neonates with physiological jaundice and
those who progressed to pathological jaundice. Neonates who progressed to pathological jaundice
had a significantly lower mean gestational age (36.8 + 1.8 weeks) compared to those with
physiological jaundice (38.5 + 1.2 weeks) (p = 0.001). Similarly, the mean birth weight was
significantly lower in neonates who progressed to pathological jaundice (2850 = 510 grams)
compared to those with physiological jaundice (3180 + 420 grams) (p = 0.015). There were no
significant differences in gender distribution, mode of delivery, or maternal age between the two
groups.

Univariate analysis of risk factors associated with the progression of physiological jaundice to
pathological jaundice is presented in Table 4. Prematurity (OR: 6.58, 95% CI: 1.69-25.58, p =
0.003), low birth weight (OR: 6.41, 95% CI: 1.84-22.35, p = 0.001), sepsis (OR: 10.36, 95% CI:
1.57-68.5, p = 0.005), hypothyroidism (OR: 12.92, 95% CI: 1.1-152.4, p = 0.014), and
cephalhematoma (OR: 5.06, 95% CI: 1.02-25.12, p = 0.034) were found to be significantly
associated with the progression to pathological jaundice. Polycythemia, breastfeeding, and G6PD
deficiency did not show a significant association with the progression to pathological jaundice.

Multivariate analysis, adjusting for potential confounders, is presented in Table 5. Prematurity
(aOR: 4.82, 95% CI: 1.12-20.76, p = 0.035) and low birth weight (aOR: 4.15, 95% CI: 1.06-16.29, p
= 0.041) remained significant risk factors for the progression to pathological jaundice. Sepsis and
cephalhematoma did not retain statistical significance in the multivariate model.

Table 6 shows the clinical conditions associated with the progression of physiological jaundice to
pathological jaundice. Sepsis (20%), hypothyroidism (13.3%), polycythemia (13.3%), and
cephalhematoma (20%) were the most common clinical conditions observed in neonates who
progressed to pathological jaundice.
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The time to progression from physiological jaundice to pathological jaundice is presented in Table
7. The mean time to progression was 72.4 + 18.2 hours, with a median of 70 hours and a range of 48
to 110 hours.

In summary, this study found that prematurity, low birth weight, sepsis, hypothyroidism, and
cephalhematoma were significant risk factors for the progression of physiological jaundice to
pathological jaundice in neonates. Prematurity and low birth weight remained significant risk factors
after adjusting for potential confounders. The most common clinical conditions associated with the
progression to pathological jaundice were sepsis, hypothyroidism, polycythemia, and
cephalhnematoma. The mean time to progression from physiological jaundice to pathological
jaundice was approximately 72 hours.

Table 1: Demographic characteristics of the study population

Table 2: Incidence of

\Characteristic HVaIue \
|Gestational age (weeks), mean + SD|[38.2 + 1.5 |
\Birth weight (grams), mean + SD H3120 * 450\
Gender, n (%) I |
[Male 52 (52%) |
[Female 148 (48%) |
IMode of delivery, n (%) I |
\Vaginal |65 (65%) |
Cesarean section 135 (35%) |
[Maternal age (years), mean+SD  [28.5 5.2 |

physiological jaundice and progression to pathological jaundice

\Jaundice

[n©o) |

Physiological jaundice

85 (85%)

IProgression to pathological jaundice|[15 (15%)|

Table 3: Comparison of baseline characteristics between neonates with physiological jaundice
and those who progressed to pathological jaundice

Characteristic gg)ysiological jaundice (n = Esa)thological jaundice (n = \%Iue

|Gestational age (weeks), mean + SD|[38.5 + 1.2 36.8+ 1.8 |0.001 |
[Birth weight (grams), mean = SD _ ||3180 + 420 2850 + 510 |0.015 |
[Male gender, n (%) 143 (50.6%) 9 (60%) |0.492 |
[Cesarean section, n (%) 128 (32.9%) 17 (46.7%) |0.303 |
[Maternal age (years), mean+SD  |[28.2+5.1 |29.7+56 |0.321 |

Table 4: Risk factors associated with the progression of physiological jaundice to pathological
jaundice (univariate analysis)

|Risk factor ||Physio|ogical jaundice (n = 85)||Pathological jaundice (n = 15)||OR (95% CI) ||p—va|ue|
Prematurity |6 (7.1%) |I5 (33.3%) |[6.58 (1.69-25.58)][0.003 |
ILow birth weight||8 (9.4%) 6 (40%) |l6.41 (1.84-22.35)|[0.001 |
|Sepsis 2 (2.4%) |13 (20%) [10.36 (1.57-68.5)]0.005 |
Hypothyroidism |1 (1.2%) 2 (13.3%) [12.92 (1.1-152.4)]0.014 |
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|Risk factor HPhysioIogicaI jaundice (n = 85)||Patho|ogica| jaundice (n = 15)||OR (95% CI) ||p—va|ue|
[Polycythemia |3 (3.5%) |12 (13.3%) 4.2 (0.64-27.65) ]/0.105 |
Cephalhematomal 4 (4.7%) |13 (20%) |l5.06 (1.02-25.12)]0.034 |
[Breastfeeding  |[76 (89.4%) 111 (73.3%) 10.33 (0.09-1.24) |/0.088 |
|G6PD deficiency||1 (1.2%) |11 (6.7%) 16.0 (0.35-102.1) |[0.164 |

Table 5: Risk factors associated with the progression of physiological jaundice to pathological
jaundice (multivariate analysis)

Risk factor  |[aOR (95% CI) |[p-valug|
Prematurity  ]4.82 (1.12-20.76)[0.035 |
[Low birth weight||4.15 (1.06-16.29)|0.041 |
|Sepsis 16.94 (0.92-52.48)[0.061 |
ICephalhematomal(3.21 (0.56-18.47)(0.191 |

Table 6: Clinical conditions associated with the progression of physiological jaundice to
pathological jaundice

Clinical condition|jn (%) |
|Sepsis 13 (20%) |
IHypothyroidism |2 (13.3%))|
Polycythemia |2 (13.3%)|
\Cephalhematoma H3 (20%) \

Table 7: Time to progression from physiological jaundice to pathological jaundice
Time to progression (hours)||Value |
[Mean + SD [72.4 + 18.2]
\Median (range) H?O (48-110)\

Discussion

The present study aimed to assess the risk factors and clinical conditions associated with the
progression of physiological jaundice to pathological jaundice in neonates. The findings of this
study highlight the importance of identifying neonates at risk of developing pathological jaundice
for timely intervention and prevention of complications.

The incidence of physiological jaundice in this study was 85%, which is consistent with the reported
incidence of 60-80% in term and preterm infants [11]. However, the progression to pathological
jaundice was observed in 15% of neonates, which is higher than the reported incidence of 5-10% in
the literature [12]. This difference could be attributed to the study population, which included both
term and preterm neonates, as well as the presence of various risk factors and clinical conditions.
Prematurity and low birth weight were found to be significant risk factors for the progression to
pathological jaundice in this study. This finding is in agreement with previous studies that have
reported an increased risk of severe hyperbilirubinemia in preterm and low birth weight infants [13,
14]. A study by Watchko et al. found that infants with a gestational age of 35-36 weeks had a 13.4%
incidence of severe hyperbilirubinemia, compared to 2.5% in term infants (p < 0.001) [15].
Similarly, a study by Bhutani et al. reported that infants with a birth weight of < 2500 grams had a
higher risk of developing severe hyperbilirubinemia (OR: 2.27, 95% CI: 1.52-3.38) [16].

Sepsis, hypothyroidism, and cephalhematoma were also found to be associated with the progression
to pathological jaundice in this study. These findings are consistent with previous reports that have
identified these conditions as risk factors for severe hyperbilirubinemia [17, 18]. A study by Sgro et
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al. reported that neonates with sepsis had a higher risk of developing severe hyperbilirubinemia
(OR: 4.6, 95% CI: 2.1-10.1) [19]. Another study by Zecca et al. found that hypothyroidism was
present in 7.8% of neonates with severe hyperbilirubinemia [20].

Interestingly, breastfeeding and G6PD deficiency were not found to be significantly associated with
the progression to pathological jaundice in this study. This finding contrasts with some previous
reports that have identified these factors as risk factors for severe hyperbilirubinemia [21, 22].
However, the lack of association in this study could be due to the small sample size and the low
prevalence of these conditions in the study population.

The mean time to progression from physiological jaundice to pathological jaundice in this study was
approximately 72 hours, which is consistent with the reported peak of jaundice occurring between 3-
5 days of life [23]. This finding emphasizes the importance of close monitoring and follow-up of
neonates with jaundice, especially during the first week of life.

This study has several strengths, including the prospective design, the inclusion of both term and
preterm neonates, and the assessment of multiple risk factors and clinical conditions. However, the
study also has some limitations, such as the relatively small sample size and the single-center
setting, which may limit the generalizability of the findings.

Conclusion

This prospective observational study aimed to assess the risk factors and clinical conditions
associated with the progression of physiological jaundice to pathological jaundice in neonates. The
study included 100 neonates, of which 85% had physiological jaundice and 15% progressed to
pathological jaundice. Prematurity, low birth weight, sepsis, hypothyroidism, and cephalhematoma
were found to be significant risk factors for the progression to pathological jaundice. Prematurity
and low birth weight remained significant risk factors after adjusting for potential confounders. The
most common clinical conditions associated with the progression to pathological jaundice were
sepsis (20%), hypothyroidism (13.3%), polycythemia (13.3%), and cephalhematoma (20%). The
mean time to progression from physiological jaundice to pathological jaundice was approximately
72 hours.

These findings highlight the importance of identifying and closely monitoring neonates with risk
factors and clinical conditions associated with the progression to pathological jaundice. Early
recognition and timely intervention can help prevent the development of severe hyperbilirubinemia
and its associated complications. Further studies with larger sample sizes and multicenter settings
are needed to validate these findings and explore additional risk factors and clinical conditions
associated with the progression to pathological jaundice.
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