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Annotation: RTIs represent the most prevalent illnesses which occur during pregnancy, which
our study had focused to the impact of respiratory tract infections on both mothers and newborns.

In our study's methodology, our study enrolled a data of 140 pregnant women who received
RTI diagnoses at different hospitals in Iraq between May 2024 and May 2025, where collected a
clinical and demographics variables of participants as well as included symptoms, diagnostic results,
treatment approaches, and maternal complications and newborn results, that our study was divided
data of patients with respiratory tract infections into two groups, where upper URTI (n=92) and lower
LRTI (n=48).

Based on clinical outcomes of patients, our outcomes found URTTI affected 65.7% of patients
(n=92) through pharyngotonsillitis and rhinosinusitis, while LRTI (bronchitis or pneumonia) affected
34.3% of patients (n=48), which the need for hospital admission reached 13.6% of patients, but LRTI
patients needed hospitalization at a rate of 31.3% compared to 4.3% for URTI patients, as well as the
LRTI group experienced a significantly higher rate of preterm births at 18.8% compared to the URTI
group at 7.6%, due to that this study showed that lower respiratory tract infections during pregnancy
lead to serious maternal health issues, hospitalization, and premature birth in pregnant women.

Keywords: Pregnancy; Respiratory Tract Infections; Pneumonia; Bronchitis; Preterm Birth;
Hospitalization; And Maternal-Fetal Outcomes.

Introduction

Pregnancy was a unique immunological and physiological condition usually interpreted as a state of
immune tolerance to the semi-allogeneic fetus, which complex process was necessary for a successful
pregnancy, although it also had pregnant women vulnerable to some infectious diseases, especially
respiratory ones [1,2], where the incidence of respiratory tract infections (RTIs) was among the most
prevalent clinical problems in pregnancy, causing considerable hardships for the pregnant woman and
clinician involved, [3, 4] which some of them are self-limiting like the common cold and pharyngitis.

[5]
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In addition, pregnancy purposely altered women's immune systems so they can fight infections;
however, they were more at risk to infection [6, 7], where although this action protected the fetus, it
can inhibit the cell-mediated immune responses, which are needed to fight against intracellular
pathogens, which included many viruses and some bacteria [8], as well as increased levels of
progesterone cause stimulated respiration and a state of compensated respiratory alkalosis, alongside it
pushed upward on the diaphragm, which it had as effect reduces breathing capacity in the uterus grown
[9].

Moreover, RTIs had resulted an acute illness in a mother; however, it poses serious health risks to the
fetus and the neonate, which fevers brought on through infection, which nevertheless, hyperthermia
has a teratogenic correlation with neural tube defects, among others. However, this effect is very
trimester-dependent [10], alongside with severe infection caused a systemic inflammatory response,
which is more important than release of pro-inflammatory cytokines and prostaglandins may cause
uterine irritability and predispose to PPROM and preterm labor, which is one of the causes of neonatal
morbidity and mortality globally [11]

Patients and Methods
2.1 Research Framework

A cross-sectional study was used to look at the signs, care, and results of respiratory tract infections in
140 pregnant women, where this study was picked to best judge a steady flow of cases happening over
a set period in a health setting, as well as helped between the type of sickness, patient details, and the
outcomes.

2.2 Research Environment and Demographics

According to study design, our study collected data from medical records in different hospitals in Iraq,
at Departments of Obstetrics and Gynecology, as well as the Department of Emergency Medicine,
where our study group included pregnant women who ages 25 and above, with a diagnosis of
respiratory tract infection during the period from January 2024 to January 2025.

2.3 Criteria for Inclusion and Exclusion

Based on inclusion and exclusion criteria were collected, where inclusion Criteria had showed
variables inserted including each of 1) Single gestation; 2) Gestational age confirmation by first-
trimester ultrasound; 3) Clinical diagnosis of new acute respiratory infection (URT or LRTI) made by
any physician on the basis of symptoms and signs on physical examination, oropharyngeal erythema,
nasal discharge, wheezing, crackles on auscultation; and appropriate laboratory diagnostics as
indicated clinically; 4) Complete medical records available for review from time of diagnosis through
delivery or discharge from the hospital, while exclusion Criteria showed each of 1) Multi-fetal
gestation, twins, triplets, and so on; 2) Infections found only in the postpartum period; 3) Chronic lung
conditions such as cystic fibrosis and bronchiectasis as the primary diagnosis; 4) Admission due to a
non-respiratory primary condition with RTI noted as an incidental finding; 5) Incomplete medical
records particularly those missing delivery or outcome details.

2.4 Data Collection and Variables

The following data domains were systematically collected demographic and obstetric characteristics
baseline including age of mother, unassisted race/ethnicity of mother for demographic context, parity-
nulliparous/multiparous, body mass index at first prenatal visit, smoking status-current smoker or non-
smoker and comorbidities documented such as asthma, pregestational or gestational diabetes, chronic
hypertension, obesity defined as BMI greater than 30 kg/m2. Moreover, gestational age at diagnosis
(by trimester: first [1-12 weeks], second [13-27 weeks], third [28 weeks or more]), primary clinical
diagnosis (acute pharyngotonsillitis, acute rhinosinusitis, acute bronchitis, community-acquired
pneumonia) and symptoms (cough, rhinorrhea, sore throat, fever, where fever was defined as 38.0°C or
more as well as Myalgia, dyspnea and wheezing)
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In addition, therapies were grouped as supportive (hydration). The primary maternal outcome was
hospital admission specifically for the management of the RTI, also secondary outcomes included
indications for admission (hypoxia/respiratory distress, dehydration, preterm labor concerns), maternal
complications during infection (dehydration requiring IV fluids, acute bronchospasm, pneumonia-
related complications such as pleural effusion, new-onset or exacerbated hypertension), length of
hospital stay, and maternal mortality. Furthermore, our study enrolled gestational age at delivery,
preterm delivery (<37 weeks), birthweight, 5-minute Apgar score, and neonate NICU admission,
where low birth weight was described as <2500 g and very low birth weight as <1500 g.

2.5 Statistical Analysis

The statistical analyses were conducted with SPSS software, version 24.0, using R statistical software.
Summary statistics of the data are presented. Categorical variables were presented as numbers and
percentages (n, %), and continuous variables were shown as means with standard deviations (SD) or
medians with interquartile ranges (IQR) where appropriate. To identify independent risk factors for the
key outcome of hospital admission, a multivariable logistic regression model was constructed. A p-
value of & It; 0.05 was considered statistically significant for all analyses.

Results
Table 1: Identifying the Demographic and Obstetric Characteristics of the patients [n = 140].

Characteristic n %
Maternal Age (years)
<25 28 20.0%
25-34 84 60.0%
>35 28 20.0%
Parity
Nulliparous 63 45.0%
Multiparous 77 55.0%
Gestational Age at Diagnosis
First Trimester (1-12 wks) 25 17.9%
Second Trimester (13-27 wks) 56 40.0%
Third Trimester (>28 wks) 59 42.1%
Comorbidities
None 98 70.0%
Asthma 18 12.9%
Obesity (BMI >30) 15 10.7%
Hypertension 7 5.0%
Diabetes 6 4.3%
Cardiovascular disease 2 1.4%
Neurologic disorders 1 0.7%
Smoking Status
Smokers 14 10.0%
Non-Smokers 126 90.0%

Table 2: Distribution of Primary Respiratory Tract Infection Diagnoses.

Variables n %
Upper Respiratory Tract Infection (URTI) 92 65.7%
Acute Pharyngotonsillitis 48 34.3%
Acute Rhinosinusitis 44 31.4%
Lower Respiratory Tract Infection (LRTI) 48 34.3%
Acute Bronchitis 32 22.9%
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Community-Acquired Pneumonia (CAP) 16 11.4%
Total 140 100.0%
Table 3: Reported Symptoms.
Symptoms Overall (n=140) URTI (n=92) LRTI (n=48)
Cough 128 (91.4%) 80 (87.0%) 48 (100.0%)
Rhinorrhea/Nasal Congestion 112 (80.0%) 88 (95.7%) 24 (50.0%)
Sore Throat 95 (67.9%) 80 (87.0%) 15 (31.3%)
Fever (=38.0°C) 51 (36.4%) 25 (27.2%) 26 (54.2%)
Myalgia/Arthralgia 78 (55.7%) 50 (54.3%) 28 (58.3%)
Dyspnea 33 (23.6%) 8 (8.7%) 25 (52.1%)
Wheezing 15 (10.7%) 2 (2.2%) 13 (27.1%)

Table 4: Etiological Agents Identified in a Subset of Patients (n=65) Undergoing Testing.

Pathogens Overall (n=65) URTI (n=38) LRTI (n=27)
Viral Pathogens 48 (73.8%) 32 (84.2%) 16 (59.3%)
Rhinovirus/Enterovirus 20 (30.8%) 16 (42.1%) 4 (14.8%)
Influenza Virus 12 (18.5%) 6 (15.8%) 6 (22.2%)
Respiratory Syncytial Virus (RSV) 8(12.3%) 4(10.5%) 4 (14.8%)
SARS-CoV-2 5(7.7%) 3(7.9%) 2 (7.4%)
Other (Adenovirus, hMPYV) 3 (4.6%) 3(7.9%) 0 (0.0%)
Bacterial Pathogens 17 (26.2%) 6 (15.8%) 11 (40.7%)
Streptococcus pneumoniae 5(7.7%) 1 (2.6%) 4 (14.8%)
Mycoplasma pneumoniae 4(6.2%) 1 (2.6%) 3(11.1%)
Haemophilus influenzae 4(6.2%) 2(5.3%) 2 (7.4%)
Group A Streptococcus 4(6.2%) 2 (5.3%) 2(7.4%)
Table 5: Treatment Modalities Administered.
Treatments Overall (n=140) | URTI (n=92) | LRTI (n=48)
Supportive Care Only 62 (44.3%) 56 (60.9%) 6 (12.5%)
Pharmacological Therapy 78 (55.7%) 36 (39.1%) 42 (87.5%)
— Antibiotic Therapy 45 (32.1%) 15 (16.3%) 30 (62.5%)
— Antiviral Therapy (Oseltamivir) 14 (10.0%) 6 (6.5%) 8 (16.7%)
— Antipyretics (Paracetamol) 65 (46.4%) 40 (43.5%) 25 (52.1%)
— Inhaled Bronchodilators/Corticosteroids 18 (12.9%) 5 (5.4%) 13 (27.1%)

Table 6: Rates of Hospital Admission and Indication.

Parameters Overall (n=140) URTI (n=92) LRTI (n=48)
Hospital Admission Required 19 (13.6%) 4 (4.3%) 15 (31.3%)
Hypoxia/Respiratory Distress 10 (7.1%) 1 (1.1%) 9 (18.8%)
Dehydration 5 (3.6%) 2 (2.2%) 3 (6.3%)
Preterm Labor Concerns 4 (2.9%) 1 (1.1%) 3 (6.3%)
In-hospital death, Maternal 0 (0.0%) 0 (0.0%) 0 (0.0%)
Length of stay, days (mean, range) 4.2 (2-11) 3.0 (2-5) 4.7 (3-11)
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Table 7: Maternal Complications during Infection.

Outcome Overall (n=140) URTI (n=92) LRTI (n=48)

None 110 (78.6%) 82 (89.1%) 28 (58.3%)

Dehydration Requiring IV Fluids 18 (12.9%) 8 (8.7%) 10 (20.8%)
Acute Bronchospasm 9 (6.4%) 2 (2.2%) 7 (14.6%)
Pregnancy-Induced Hypertension 5 (3.6%) 2 (2.2%) 3 (6.3%)
Pulmonary edema 2 (1.4%) 0 (0.0%) 2 (4.2%)
Pleural Effusion 1 (0.7%) 0 (0.0%) 1(2.1%)
Obstructive sleep apnea 1 (0.7%) 0 (0.0%) 1(2.1%)
Tuberculosis 0 (0.0%) 0 (0.0%) 0 (0.0%)
Bronchial asthma (exacerbation) 6 (4.3%) 2 (2.2%) 4 (8.3%)

Table 8: Association between Infection Type and Preterm Birth (<37 weeks).

Group Total Pregnancies Preterm Births (n) Preterm Birth Rate (%)
URTI 92 7 7.6%
LRTI 48 9 18.8%

Total Cohort 140 16 11.4%

Table 9: Neonatal Outcomes for Deliveries within Cohort (n=140 live births).

QOutcome Number of Neonates Percentage (%)
Birth Weight (grams)
Low Birth Weight (<2500g) 17 12.1%
Very Low Birth Weight (<1500g) 3 2.1%
Normal Birth Weight (>2500g) 120 85.7%
5-min Apgar Score <7 8 5.7%
Admission to NICU 19 13.6%

Table 10: Multivariable Analysis of Risk Factors for Hospital Admission.

Risk Factors Adjusted Odds Ratio | 95% Confidence Interval | p-value
Lower Respiratory Tract 8.45 2.51-28.43 <0.001
Infection
Presence of Comorbidity 3.80 1.30-11.10 0.015
Presentation in 3rd Trimester 2.95 0.95-9.14 0.061
Fever >38.5°C 4.20 1.40 - 12.58 0.010

Discussion

This paper presents a comprehensive clinical and epidemiological investigation of RTIs among 140
pregnant women in Iraq. The demographic profile of our cohort shows a significantly young to middle-
aged pregnant population, with 80% between 25 and 34 years. This is in accordance with the average
maternal age range found in some studies [12,13,14]. It is important to state that the spread in all three
trimesters, slightly higher in the second (40.0%) and third (42.1%), is essential. It also indicates that
susceptibility to RTIs is not restricted to a particular gestational age, but the effects of infection may be
different.

The high proportion of comorbidities (30%), particularly asthma (12.9%) and obesity (10.7%), is of
interest. Previous asthma was identified in the USA [15,16,17] as a primary risk factor for more severe
respiratory infection in pregnancy because the physiological changes of pregnancy may already
compromise respiratory function. Low smoking prevalence (10%) is less than in most Western studies
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[18,19] but is a critical good prognostic sign, because maternal smoking is a well-confirmed risk factor
for serious maternal RTIs and perinatal complications. Nasal congestion and rhinorrhea were highly
predictive of URTI (95.7%), whereas dyspnea and wheezing were highly predictive of LRTI (52.1%
and 27.1%, respectively).

The high prevalence of fever (=38.0°C) of LRTI patients (54.2% vs. 27.2%) is also a regular
phenomenon, often indicating a more systemic and severe inflammatory reaction, often together with
bacterial pathogens or influenza [22]. The prevalence of viral pathogens (73.8%), particularly of
Rhinovirus/Enterovirus (30.8%) and Influenza Virus (18.5%), which was corresponding to one of the
studies carried out in Welse [23]. The detection of Respiratory Syncytial Virus (RSV) in 12.3% of
studied patients is a valuable but often forgotten result. Though RSV has long been traditionally
associated with pediatric infections, growing evidence, including France's studies [24,25,26], proved
that it is a significant pathogen of adults and can cause severe disease in expectant women due to
immunomodulation.

Furthermore, the sight of SARS-CoV-2 (7 7%) showed the lasting pandemic situation, and its finding
in both URTIs and LRTIs is normal, where bacteria germs were found in 26. 2% of tested cases with a
clear majority in LRTIs (40. 7% vs 15. 8% in URTIs) Streptococcus pneumoniae and Haemophilus
influenzae are usual offenders in community-acquired pneumonia, while finding Mycoplasma
pneumoniae is important, as it can lead to unusual pneumonia that might need special macrolide
antibiotic treatment, as well as the high amount of viral cause, mainly in URTIs, must guide care with
medicines, advising against the guessing use of antibiotics for obvious viral sicknesses.

Also, the high percentage of just support care for URTIs (60 9% is a good and calming result, it shows
the following rules that warn about extra medicine in pregnancy, which the big number of drug
treatment for LRTIs (87. 5%) showed how serious these infections are seen to be and actually are.
While antibiotics are clearly needed for bacterial pneumonia, the high rate of viruses means that some
of this use might be guesswork or precautionary [29].

Moreover, the use of antiviral drugs (Oseltamivir) in 10% of patients, mostly for guessed or confirmed
flu, matches Italian studies [30,31] which focus on pregnant women getting early antiviral care, where
the common use of paracetamol (46. 4% is thought and good for handling fever and muscle pain in
pregnancy, whereby the total hospital stay rate was 13.6, but it was much greater for lower respiratory
tract infections (31.3) than upper respiratory tract infections (4.3), alongside this big change is a main
find of our study and is backed by many China study that spot pneumonia as a top sick reason for
hospital stay in pregnant women.

Almost exclusively in the LRTI group, hypoxia/respiratory distress was the main reason for admission.
Research indicates that more than 40% for LRTI patients had a complication (such as acute
bronchospasm or dehydration necessitating intravenous fluids), while only 10.9% in URTI patients did
the same. 4.3% of the cohort experienced an exacerbation of their pre-existing asthma, indicating that
this comorbidity is a significant vulnerability. Preterm birth and infection type are strongly correlated,
as shown in Table 8. The preterm birth rate for the LRTI group was 18.8%, which was higher than the
frequently mentioned baseline rate of about 10% in many populations and more than twice as high as
the rate in the URTI group (7.6%).

Studies in pneumonia and influenza in pregnancy have shown that systemic maternal inflammation
and infection, especially in LRTIs, can cause the release of prostaglandins as well as cytokines that
cause uterine contractions and premature membrane rupture [33,34,35].

The neonatal outcomes show this negative impact (Table 9). 13.6% of neonates needed to be admitted
to the NICU, and 12.1% of babies were born weighing less than 2,500 grams. These rates are higher
than those of healthy pregnant populations, along with are probably caused by a combination of
factors, including preterm birth, maternal illness, and potentially intrauterine inflammation that affects
fetal growth [36]. Concerningly, the 5-minute Apgar score below seven rate of 5.7% might suggest
fetal distress during labor, which could be connected to fever or hypoxia in the mother. [37]
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Conclusion

The current study enrolls that respiratory tract infections into pregnant women are serious obstetric
conditions that require close clinical monitoring, which clearly show that lower respiratory tract
infections (LRTIs) are the most serious threat, leading to higher incidences of complications,
hospitalization, and unfavorable pregnancy outcomes, even though upper respiratory tract infections
(URTIs) have become more common, as well as severity progression is that there is a strong
correlation between LRTIs and a significantly higher rate of preterm birth (18.8% vs. 7.6% in URTIs),
which in turn leads to a series of neonatal adversities, such as low birth weight and more NICU
admissions.
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