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Neonatal sepsis is an increasingly common cause of mortality and morbidity in newborns, with
hemodynamic abnormalities impacting prognosis. Objectives: To evaluate the relationship
betweenblood pressure levelsandin-hospital mortality rate in newborns with sepsis. Methods:
The comparative cross-sectional study was conducted for six months from August 2023 to
January 2024 at the Departmentin the Neonatal Intensive Care Unit of Khairpur Medical College
to Khairpur Mir's Medical College Teaching Hospital. The total number of participants was n=300
(n=150 participants per group). Blood pressure was monitored at three different periods: 0-24
hours, 24-48 hours, and 48-72 hours. Data were analyzed using t-test independent, chi-square
and multivariable logistic regression to assess the association between blood pressure
parameters and in-hospital mortality. Results: Our findings indicated that lower systolic,
diastolic, and mean blood pressures at all measured time points were closely linked to higher
mortality rates in newborns. At 72 hours, culture-positive infants had a median systolic blood
pressure of 64 mmHg, while those with clinical signs had a median of 70 mmHg(p=0.008). Each
unit's reduction in blood pressure corresponded to a significant increase in the risk of death.
Conclusions: It was concluded that neonates with sepsis had lower mean, diastolic, and systolic
blood pressures have a higher mortality rate in hospitals which shows that sepsis with positive
culture has a higher risk of severe hemodynamic instability when compared to sepsis with
clinicalsigns.

INTRODUCTION

Neonatal sepsis poses a significant clinical challenge,
contributing to neonatal morbidity and mortality globally.
Timely detection and intervention are vital for improving
outcomes in affected infants. Traditionally, clinical signs
such as temperature instability, feeding difficulties, and
respiratory distress have been relied upon for sepsis
detection[1, 2]. However, these signs can be non-specific
and may not manifest until the disease is advanced.
Although less emphasised, blood pressure (BP) changes
could serve as an early and sensitive indicator of disease
progression in neonatal sepsis. Delayed identification of
sepsisis a primary contributor to neonatal mortality [3, 4].
While BP is monitored continuously in the early days post-
delivery and during critical iliness, vital signs such as heart
rate (HR), respiratory rate (RR), and pulse oximetry (Sp02)

are also tracked throughout the hospital stay [5, 6].
Temperature is another important variable, though its
measurement can be challenging due to external heat
sources. Variations in vital signs often indicate normal
physiological patterns but can also signify pathological
decompensation [7, 8]. Clinical indicators and culture
results are crucial for tracking sepsis progression in
newborns. Abnormal temperature, delayed capillary refill
time, and skin changes can suggest deterioration.
Laboratory data, including white blood cell counts and C-
reactive protein levels, provide insights into the
inflammatory response and potential organ failure [9].
Positive blood cultures confirm the presence of
microorganisms, essential for appropriate antibiotic
therapy. The timely collection and analysis of these
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cultures, combined with ongoing clinical assessments, are
critical for monitoring sepsis progression[10]. Focusing on
BP changes, particularly hypotension, has beenrecognized
as a critical marker of illness severity in neonates with
sepsis. Early BP alterations may reflect underlying
circulatoryinstability, makingit avaluable early indicator of
sepsis severity and mortality risk. By emphasizing BP
changes, healthcare providers can implement quicker
therapeutic interventions, potentially enhancing survival
rates.

This study aimed to evaluate the relationship between
blood pressure levels and the in-hospital mortality rate in
newborns withsepsis.

METHODS

This comparative cross-sectional study was conducted in
the Neonatal Intensive Care Unit (NICU) at Khairpur Mir's
Medical College Teaching Hospital over six months, from
August 2023 to January 2024. The inclusion criteria
encompassed neonates diagnosed with sepsis through
positive blood cultures and confirmed clinical signs,
aged<72 hours at diagnosis. Exclusion criteria included
congenital heart defects, pre-existing hypertension, and
other complications. The sample size was calculated to
analyze the correlation between categorical variables,
specifically survivaland blood pressure fluctuations. Using
the formula, n=(Za/2+ZB)2[p1(1-p1) + p2(1-p2)] (p1-p2)2=
where, for Za/2=1.96 to get a 95% confidence level. Z3=0.84
should be used for 80% power, a total of 300 participants
were recruited, with 150 in each group (culture-positive
sepsis and Clinical Sign Positive)[11]. Blood pressure was
measured non-invasively every three hours for the first 72
hours. A positive sepsis screen required at least two
indicators: elevated procalcitonin levels, increased total
leukocyte or absolute neutrophil counts, and C-reactive
proteinlevels >10 mg/L. Infant mortality was defined as the
percentage of neonates who died during hospitalization. A
stratified random sampling technique ensured
representation across key demographic groups. Data were
analyzed using SPSS version 23.0, employing multivariable
logistic regression and Chi-square test to assess the
association between early blood pressure changes and
mortality risk, adjusting for birth weight and gestational
age. The study received approval from the Institutional
Review Board (KMC/RERC/82), with informed consent
obtained from parents orguardians before enrollment.

RESULTS

A comparison of clinical and demographic features
revealed similar profiles for newborns with clinical sign-
positive and culture-positive neonatal sepsis, with mean
ages of 10.5 days and 11.0 days, respectively (p>0.005).
However, significant differences were found in the mode of
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delivery (60.0% vaginal births in culture-positive vs. 46.7%
in clinical sign-positive; p<0.02) and sepsis onset (60.0%
early onset in culture-positive vs. 40.0% in clinical sign-
positive; p=0.04). Apgar scores did not differ significantly
at Tminute (7.0 vs. 6.8) or 5 minutes (8.5 vs. 8.3)(p=0.25 and
p=0.35). Overall, demographic parameters were
consistent, with notable variations in delivery method and
sepsisonsetintablel.

Table 1: Demographic Characteristics of study participants

: Culture-Positive Clinical Sign
Demograph!c Neonatal Positive Neonatal p-Value
Characteristics  gepsis (n=150) Sepsis (n=150)
Age (Days) 10.5+5.2 11.0+6.1 0.45
Gestational Age
(Weeks) 34.2+2.5 34.0+2.8 0.30
Birth Weight
(Grams) 2100 + 400 2050 + 450 0.15
Sex
-Male: n(%) 85(56.7%) 78(52.0%) 0.60
- Female: n(%) 65(43.3%) 72(48.0%) ’
Maternal Age
(Years) 28.0+5.1 275+4.8 0.55
Delivery Method
- Vaginal: n(%) 90(60.0%) 70(46.7%) 0.02
- Cesarean: n(%) 60(40.0%) 80(53.3%) ’
Apgar Score
{1 min) 7.0+15 6.8+ 1.4 0.25
Apgar Score
(5 min) 8.5+1.0 8.3+ 1.1 0.35
Sepsis Onset
SEany oneet 90(60.0%) 60(40.0%)
L ate Onset: 0.04
ate nset: 60(40.0%) 90(60.0%)
n(%)
Sepsis Onset
- Fever: n(%) 70(46.7%) 60(40.0%) 0.45
“Poorfesding: | go(53.5%) 70(46.7%) 0.15
- Respiratory o o
Distress: n (%) 60(40.0%) 65(43.3%) 0.65
-Jaundice: n(%) 50(33.3%) 55(36.7%) 0.75
- Other: n(%) 30(20.0%) 40(26.7%) 0.35

Inthe first 24 hours, neonates with culture-positive sepsis
had a median systolic blood pressure of 64 mmHg(IQR: 58,
72), compared to 69 mmHg (IQR: 83, 75) for those with
clinical sign-positive sepsis (p=0.031). Non-survivors
showed a significantly lower median of 60 mmHg (IQR: 55,
65) versus 70 mmHg (IQR: 65, 75) for survivors (p=0.001),
with an unadjusted odd ratio (OR) for mortality of 0.45(95%
Cl: 0.30, 0.68, p=0.001). By 48-72 hours, the median systolic
blood pressure for non-survivors dropped to 64 mmHg
(I0R: 59, 69), while survivors had 74 mmHg(IQR: 70, 78), and
the unadjusted OR for mortality was 0.35 (95% Cl: 0.22,
0.57,p=0.001)intable 2.
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Table 2: Assess the Relationship Between Neonatal Patients' SBP and In-Hospital Mortality by Comparing the Sepsis of Neonates with
Both Clinical Sign Positive and Culture Positive Sepsis

Culture- Clinical Sign o o
Time Positive Positive p- Sut‘\?ic;rs Survivors  P-  Unadjusted (?_soag! P- Adjusted (?_soﬁg &
Epochs  Neonatal Neonatal (n=90) (n=210) OR U er)' U er)' value
Sepsis Sepsis . PP PP
0-24 hours | 64(58,72) | 69(63, 75) 0.031 | 60(55,65) | 70(65,75)| 0.001 0.45 0.30, 0.68 0.001 0.50 0.30,0.85 [ 0.008
24-48 hours| 69(63, 75) | 74(68,80) | 0.025 | 62(57,67)| 72(68,76) | 0.002 0.40 0.25,0.63 0.001 0.45 0.25,0.80 | 0.007
48-72 hours| 74(68,80) | 79(73.85) | 0.020 | 64(59,69)| 74(70,78)| 0.003 0.35 0.22,0.57 0.001 0.40 0.22,0.75 | 0.006

In newborns with culture-positive sepsis, the median diastolic blood pressure (DBP) during the first 24 hours was 36 mmHg,
compared to 38 mmHg for those with clinical sign-positive sepsis (p=0.045). Non-survivors had a median DBP of 34 mmHg,
significantly lower thanthe 40 mmHgin survivors(p=0.002). The unadjusted odds ratio(OR)for mortality was 0.45, indicating
that decreased DBP significantly increases the risk of death. By 24-48 hours, median DBP rose to 38 mmHg for culture-
positive cases and 40 mmHg for clinical sign-positive cases(p=0.038). In the 48-72-hour period, non-survivors continued to
have lower DBP (38 mmHg) compared to survivors (44 mmHg), highlighting the correlation between higher DBP and better
survivaloutcomesintable 3.

Table 3: Compare the Sepsis of Neonates with Both Clinically and Culture-Positive Sepsis, and Link DBP to Neonatal Patient Death in the
Hospital

Clinical

p-value

. Culture- A Non- . 2 Unad 95% CI . 95% CI p-
Time 5 Sign p-value : Survivors (Survivors . p-value  Adjusted
Positive e Survivors _ ~  justed (Lower, ; (Lower, value
Epochs (n=150) ??1:2‘6(; (DBP) (n=90) (n=210) s:s;;,il\‘l,zr:s) OR Upper) (Unadjusted) OR Upper) (Adjusted)
0-24 hours | 36(32, 40)| 38(34, 42) | 0.045 |34(30, 38) |40(36, 44) 0.002 0.45 [0.30,0.70 0.001 0.50 |0.30,0.85 0.008
24-48 hours| 38 (34, 42)| 40(36, 44) | 0.038 [36(32, 40)|42(38, 46) 0.001 0.40 [0.25,0.63 0.001 0.45 |0.25,0.80 0.007
48-72 hours|40(36, 44)| 42(38, 46) | 0.030 |38(34, 42) |44 (40, 48) 0.001 0.35 [0.22,0.57 0.001 0.40 |0.22,0.75 0.006

The bargraph providesacleanervisual comparison of mean blood pressure in different neonatal sepsis groups and mortality
outcomesacrossthetimeepochsinfigurel.

Mean Blood Pressure Comparison in Neonatal Sepsis and
In-Hospital Mortality

Morta(l(iiy) Rate 30% 20% 25%

701

. Culture-Positive BP
== Clinical Sign Positive BP
C3INon-Survivors BP

B Survivors BP

DISCUSSION

To gain a better understanding of the relationship between
blood pressure(BP)and newborn sepsis, this study looks at
blood pressure values at the 72-hour mark, including the
mean, diastolic, and systolic parameters. Additionally, in
newborns with culture-positive and clinical sign-positive
sepsis, we looked into the relationship between blood
pressure trends and in-hospital mortality [11]. Our results,
which show substantial differences in blood pressure
levels throughout the two groups'lives, suggest that blood
pressure is a crucial marker of mortality risk in sepsis-
affected newborns. Clinical sign-positive sepsis is less
likely to have this because the immune system may be able
to controlthe infection better or because the infection may
not have fully entered the bloodstream [12]. In the current
study, to evaluate blood pressure patterns between
newborns with clinical indications of sepsis and those with
culture-positive sepsis, we computed BP Z-scores during
72 hours. During the initial 24-hour period, infants with
positive cultures exhibited notably reduced systolic,
diastolic, and mean blood pressure readings in contrast to
those with clinical signs. For 48 and 72 hours, this pattern
continued [13]. Even though it was small, this difference
was statistically significant, indicating that sepsis in
instances with positive cultures is more severe [14]. This
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Figure 1: Visual Comparison of Mean Blood Pressure in Different
Neonatal Sepsis Groups and Mortality Outcomes across the Time
Epochs

The Culture-positive group has a higher mortality rate
(30%)compared to the Clinical Sign group(20%), indicating
a greater risk of severe hemodynamic instability
associated with culture-positive sepsisseeintable 4

Table 4: Risk of Mortalityamong Study Participants
Culture-Positive

Characteristic Neonatal Sepsis
(n=150)

Clinical Sign
Positive Neonatal
Sepsis (n=150)

Total
(GEX{1[1)]

Number of
Deaths(D)

45

30 75

155




Early Blood Pressure Changes in Neonatal Sepsis and Mortality

finding corresponds to Celik et al., which showed that
sepsis with a positive culture typically indicates a higher
bacterial load or a more invasive infection, leading to a
more serious systemic inflammatory response and an
increased risk of sepsis [15]. In this study, the results are
consistent with the higher in-hospital mortality observed
in other studies that show a correlation between lower
systolic blood pressure(SBP)inthe early stages of newborn
sepsis [16]. Anti-inflammatory cytokines are elevated in
the early stages of sepsis, causing widespread vasodilation
and capillary leakage. We agreed with the previous study by
Zhu et al., which showed that despite cases in which
damage to organs had not become readily apparent, the
occurrence of hypotension during the first 24 hours of
sepsis in pediatric patients significantly raised the risk of
mortality [17]. The current study found that lower diastolic
blood pressure (DBP) is related to an increased risk of in-
hospital death in infant sepsis patients. Maintaining
diastolic blood pressure is crucial for maintaining overall
organ perfusion as well as coronary perfusion during
cardiac relaxation[18]. Sepsisis caused by a higher level of
inflammation which ends up in extensive vasodilation,
mainly caused by cytokines, which cause a significant
decrease in diastolic blood pressure. We were supported
by Lee et al., 2024, study showed the relationship between
prolonged hypotension, particularly low DBP, and higher
mortality in septic newborns [19]. Lower mean blood
pressure (MBP) in the early stages of sepsis is a strong
predictor of in-hospital mortality [20]. While the study
contributes valuable insights into the association between
early blood pressure changes and mortality risk in neonatal
sepsis, these limitations and potential biases must be
acknowledged and addressed in future research to
strengthen the findings and improve clinical practice.
Implementing a protocol for continuous or frequent non-
invasive blood pressure monitoring in neonates,
particularly those at high risk for sepsis, can facilitate early
detection of hemodynamic instability. This could enable
timelyinterventionsandimprove outcomes.

CONCLUSIONS

It was concluded that neonates with sepsis had a lower
mean, diastolic, and systolic blood pressure have a higher
mortality rate in hospitals. The significance of promptly
identifying and treating septic neonates is highlighted by
our findings, which show that sepsis with positive culture
has a higher risk of severe hemodynamic instability when
comparedto sepsiswithvisible clinical signs.
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