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Abstract 
Pregnancy and obesity have been identified as risk factors for severe influenza 
and pneumonia. These populations experience higher rates of respiratory 
complications, including pulmonary distress, hospitalization, and mortality. 
While the exact mechanisms for this increased susceptibility remain unclear, 
evidence suggests that the altered immune response in pregnant and obese 
individuals may play a significant role. This review aims to provide an over-
view of the impact of obesity and pregnancy on influenza and pneumonia, 
examining the risk factors, causes, management strategies, and the efficacy of 
antiviral treatments. Additionally, we explore the potential immunological 
processes contributing to the severity of these infections in these high-risk 
groups. 
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1. Introduction 

Pregnancy and obesity are two conditions that weaken the immune system, in-
creasing the likelihood of multiple diseases, including H1N1pdm09 virus influ-
enza infection. Influenza infection in pregnant and obese patients can lead to crit-
ical illnesses such as diabetes, asthma, and lung damage, and in severe cases, hos-
pitalization [1]. Other risk factors include altered immune functionality and ac-
quired respiratory infections. The immune system weakening and dysregulation 
are due to the Th1 response in obesity and the Th2 response in pregnancy [2]. The 
adverse effects of influenza are significant in obese and pregnant patients, leading 
to high mortality rates [3]. 

Obesity is linked to lower lung function and chronic respiratory problems, in-
creasing the risk of severe influenza infection. Peer-reviewed journals indicate that 
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vaccine efficacy is significantly higher when administered correctly. In pregnant 
patients, the correct vaccine dosage reduces hospitalization risk but decreases an-
tibody production in obese individuals. Vaccines are effective when given at the 
right time and in the correct doses to pregnant and obese patients. This review 
discusses the risk factors, causes, management, treatment, and efficiencies of an-
tiviral drugs to provide insight into these areas. 

Influenza and pneumonia are significant respiratory illnesses affecting millions 
worldwide each year, leading to complications ranging from mild discomfort to 
severe respiratory distress, hospitalization, and death. Certain populations, in-
cluding pregnant women and obese individuals, face an elevated risk of severe 
outcomes from these infections. Pregnancy induces immune suppression and var-
ious physiological changes in the respiratory system, making pregnant women 
particularly vulnerable to severe influenza and pneumonia infections. Influenza 
infection during pregnancy can also increase the risk of adverse fetal outcomes, 
including premature birth and low birth weight. 

Obesity, a growing global health concern, impairs immune function and leads 
to chronic low-grade inflammation, compromising respiratory health and making 
obese individuals more susceptible to severe influenza and pneumonia. Obesity is 
also linked to an increased risk of comorbidities, such as diabetes and cardiovas-
cular disease, which can exacerbate the severity of respiratory infections. 

This review aims to comprehensively assess the current literature on the im-
pact of pregnancy and obesity on influenza and pneumonia. It delves into the 
risk factors, explores the underlying causes, and discusses effective management 
strategies, including antiviral therapies and vaccination. Additionally, it exam-
ines the potential immunological mechanisms contributing to the heightened 
severity of these infections in high-risk populations and obesity are two condi-
tions that weaken the immune system, increasing the likelihood of multiple dis-
eases, including H1N1pdm09 virus influenza infection. Influenza infection in 
pregnant and obese patients can lead to critical illnesses such as diabetes, 
asthma, and lung damage, and in severe cases, hospitalization [1]. Other risk 
factors include altered immune functionality and acquired respiratory infec-
tions. Obesity favors a pro-inflammatory Th1 response, while pregnancy shifts 
towards a Th2-dominant environment to protect the fetus, increasing suscepti-
bility to certain infections [2]. The adverse effects of influenza are significant in 
obese and pregnant patients, leading to high mortality rates [3]. Obesity is 
linked to lower lung function and chronic respiratory problems, increasing the 
risk of severe influenza infection. Peer-reviewed journals indicate that vaccine 
efficacy is significantly higher when administered correctly. In pregnant pa-
tients, the correct vaccine dosage reduces hospitalization risk but decreases an-
tibody production in obese individuals. Vaccines are effective when given at the 
right time and in the correct doses to pregnant and obese patients.  

Influenza and pneumonia are significant respiratory illnesses affecting millions 
worldwide each year, leading to complications ranging from mild discomfort to 
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severe respiratory distress, hospitalization, and death. Certain populations, in-
cluding pregnant women and obese individuals, face an elevated risk of severe 
outcomes from these infections. Pregnancy induces immune suppression and var-
ious physiological changes in the respiratory system, making pregnant women 
particularly vulnerable to severe influenza and pneumonia infections. Influenza 
infection during pregnancy can also increase the risk of adverse fetal outcomes, 
including premature birth and low birth weight. Obesity, a growing global health 
concern, impairs immune function and leads to chronic low-grade inflammation, 
compromising respiratory health and making obese individuals more susceptible 
to severe influenza and pneumonia. Obesity is also linked to an increased risk of 
comorbidities, such as diabetes and cardiovascular disease, which can exacerbate 
the severity of respiratory infections.  

This review aims to comprehensively assess the current literature on the impact 
of pregnancy and obesity on influenza and pneumonia. It delves into the risk fac-
tors, explores the underlying causes, and discusses effective management strate-
gies, including antiviral therapies and vaccination. Additionally, it examines the 
potential immunological mechanisms contributing to the heightened severity of 
these infections in high-risk populations.  

2. Methods 

To conduct this review, a comprehensive search strategy was implemented, utiliz-
ing PubMed and Google Scholar as the primary databases. Relevant keywords, 
including “influenza,” “pneumonia,” “obesity,” “pregnancy,” and “risk factors,” 
were employed to identify pertinent studies. Boolean operators were used to refine 
the search results. The search was limited to articles published in the last decade, 
focusing on human subjects to ensure the currency and relevance of the infor-
mation gathered. 

While a systematic review process was initially planned, the heterogeneity of 
the available literature, including variations in study design and outcome measures, 
led to the adoption of a modified approach. This modified systematic review process 
allowed for the inclusion of a broader range of studies, enhancing the scope and 
comprehensiveness of the review. 

The selection of articles followed a two-stage process. In the initial stage, titles 
and abstracts were screened to exclude studies that were clearly outside the scope 
of the review. In the second stage, full-text articles were retrieved and assessed for 
inclusion based on pre-defined criteria, such as relevance to the review’s focus on 
influenza and pneumonia in obese and pregnant populations. 

Data extraction from the included studies focused on key themes, including the 
risk factors, causes, management strategies, and treatment outcomes of influenza 
and pneumonia in obese and pregnant populations. A standardized data extrac-
tion form was used to ensure consistency and accuracy in capturing relevant in-
formation. Outcomes of influenza and pneumonia in obese and pregnant popu-
lations. 
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3. Risk Factors 
3.1. Obesity 

Obesity is a significant risk factor for pneumonia due to impaired oxygen flow 
and immune surveillance. It is estimated that 30% of Americans are obese, while 
in European countries, a quarter of men and women are also obese. Obesity leads 
to chronic health problems such as type 2 diabetes mellitus, hypertension, cardi-
ovascular diseases, and several types of cancer, which exacerbate the risk of infec-
tious diseases. Factors like immune system dysregulation, decreased cell-mediated 
responses, and respiratory dysfunction increase the risk of severe influenza and 
pneumonia [4]. The fatality rate of pneumonia in obese people is high because 
overall body fat restricts respiratory function significantly [5]. Obesity is linked to 
higher counts of lymphocyte and leukocyte subsets, except for certain T cells, and 
increased monocyte and granulocyte activity [6]. 

Obese individuals often experience sleep apnea, pulmonary embolism, and aspira-
tion pneumonia. Chronic hypoventilation and inflammation in the respiratory tract 
further increase the risk of acute lung infections, requiring hospitalization and me-
chanical ventilation [7] [8]. Systematic reviews indicate that obesity is directly linked 
to pneumonia, especially in patients with influenza A(H1N1)pmd09 infection, lead-
ing to higher mortality and ICU hospitalization rates [4] [9]. The World Health Or-
ganization (WHO) reports a significant relationship between obesity, influenza, and 
pneumonia, with 70,000 H1N1 cases from 20 countries showing a clear link [10]. 

3.2. Pregnancy 

Pregnancy involves changes in respiratory physiology to meet the increased needs 
of the mother and fetus, such as increased edema, chest wall modifications, and 
reduced functional residual capacity. However, it also leads to immunologic sup-
pression, increasing vulnerability to infections. Influenza prevention requires 
adaptive immune responses, and the immune system’s tolerance of the fetal allo-
graft involves changes in cellular immunological response [1]. 

Pregnancy is a severe risk factor for influenza infections, with higher mortality 
rates in pregnant women. Effective management includes antiviral treatments to 
protect both mother and fetus. Studies show that pregnant women with influenza 
have higher hospitalization rates compared to non-pregnant women [11]. 

Despite appropriate vaccination, pregnant women are more likely to require 
critical care due to increased lung oxygen demands and physical strain on the 
lungs during the second and third trimesters. The physiological changes during 
pregnancy, such as increased edema and modifications to the chest wall and dia-
phragm, contribute to these risks. Immunologic suppression during pregnancy 
also increases vulnerability to various infections [1]. 

Pregnancy as a Risk Factor for Severe Outcomes from Influenza  
Virus Infection 
Pregnancy is considered a severe risk factor for influenza infections. Peer-
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reviewed journals and articles state that influenza infection leads to higher mor-
tality rates in pregnant women. Effective management of the disease in acute cases 
includes antiviral treatments to protect both mother and fetus. Systematic reviews 
and meta-analyses indicate that pregnant women with influenza have higher hos-
pitalization rates compared to non-pregnant women [11]. 

With the appropriate dosage of vaccine, the mortality rates of pregnant women 
are lower. However, ecological studies also indicate that pregnant women have a 
higher chance of hospitalization. Risk factors are mainly for people under sixty 
years. Some systematic reviews also link obesity to pneumonia, but risk factors 
vary considerably [9]. 

Periodic reviews state that obesity is directly linked to pneumonia when pa-
tients suffer from influenza A(H1N1)pmd09 infection. The mortality rates in hos-
pitals increase due to influenza A(H1N1)pmd09 infection in obese persons. ICU 
hospitalizations also increase due to influenza and pneumonia, leading to higher 
death rates. According to the World Health Organization (WHO), there is a sig-
nificant relationship between obesity, influenza, and pneumonia. The WHO re-
ported 70,000 cases of H1N1 from 20 countries, indicating a clear link between 
obesity and influenza [4]. 

4. Causes of Influenza in Obesity and Pregnancy 
4.1. Viral Strains and the Role of Antiviral Drugs 

Influenza viruses, particularly strains like H1N1pdm09, are known to cause severe 
illness in both obese and pregnant individuals. The severity of influenza can lead 
to the development of antiviral resistance, making treatment challenging. How-
ever, several effective antiviral drugs are available, including neuraminidase in-
hibitors like Oseltamivir, Zanamivir, Peramivir, and the recently FDA-approved 
endonuclease inhibitor Baloxavir marboxil. These drugs have shown high efficacy 
in treating influenza, particularly in obese patients, and are generally safe for use 
in pregnancy. Prompt initiation of antiviral treatment is crucial for optimal out-
comes. Studies indicate that early treatment, within 48 hours of illness onset, is 
most effective. However, antiviral treatment can still be beneficial even when 
started later, especially in hospitalized patients and pregnant women [9]. 

4.2 How Pregnancy and Obesity Exacerbate Infections 

Obesity is a primary factor contributing to pneumonia due to impaired oxygen 
flow and immune surveillance. It is estimated that 30% of Americans are obese, 
while in European countries, a quarter of men and women are also obese. Obesity 
leads to chronic health problems such as type 2 diabetes mellitus, hypertension, 
cardiovascular diseases, and several types of cancer, which exacerbate the risk of 
infectious diseases. Factors like immune system dysregulation, decreased cell-me-
diated responses, and respiratory dysfunction increase the risk of severe influenza 
and pneumonia [4]. 

Higher levels of adipokines, such as leptin, are increased in obese persons, while 
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adiponectin decreases pro-inflammatory cytokine production and restricts mac-
rophage activities. This pathophysiology weakens the immune system, making it 
hyper-responsive to pathogens. The cytokines released in the human body are 
pro-inflammatory, leading to the development of influenza A (H1N1) pmd09 in-
fection [12]. In some acute cases, this can result in sepsis. The role of antivirals is 
substantial in controlling and managing influenza and pneumonia in obese indi-
viduals. The standard dose of Oseltamivir is beneficial for critically ill obese pa-
tients, but adequacy is often required to cure terminally sick patients [13]. 

Obesity also leads to chronic health problems such as type 2 diabetes mellitus, 
hypertension, cardiovascular diseases, and several types of cancer, which worsen 
the outcomes of infectious illnesses. Factors increasing the risk of influenza infec-
tion in obese people include immune system dysregulation, decreased cell-medi-
ated immune responses, related comorbidities, respiratory dysfunction, and phar-
macological issues [4]. The fatality rate of pneumonia in obese people is high due 
to restricted respiratory function [5]. 

Pregnancy involves physiological changes, such as increased edema and modi-
fications to the chest wall, that can impact respiratory function. Additionally, 
pregnancy induces a state of immune suppression to tolerate the developing fetus, 
making pregnant women more susceptible to infections. This immune suppres-
sion can lead to severe complications from influenza, including higher hospitali-
zation rates and adverse fetal outcomes like premature birth and low birth weight. 

4.3. Vaccination Strategies 

Management strategies for obese individuals with pneumonia and influenza in-
clude prompt antiviral treatment and annual vaccination. Individuals with a BMI 
≥ 30, particularly those with a BMI ≥ 40, are more prone to flu and pneumonia, 
leading to hospital admission and death due to the severity of the H1N1 virus [9]. 
Antiviral therapy is highly effective during influenza, but the critical management 
option is annual vaccination to restrict the spread of the disease. Vaccinations are 
less effective in obese people, so adequate dosage and robust treatment options 
are essential to reduce fatalities and mortalities [1]. 

Obesity is caused by a constant state of meta-inflammation, which has systemic 
implications for immunity. When infected with the influenza virus, obese hosts 
have delayed and muted antiviral responses, recovering slowly. Weight loss pro-
grams, dietary changes, and exercise are the first lines of defense against the obe-
sity epidemic. Despite this, there is no evidence that these measures help obese 
people fight viruses. Obesity’s rising prevalence is concerning, as infection of an 
obese host may soon overtake infection of a healthy-weight host as the most com-
mon cause of infection. Severe influenza pandemics are projected to become more 
common as viral shedding, transmission, and the introduction of novel virus var-
iations increase. Obesity management will enhance the quality of life for millions 
of individuals affected and reduce the risk of infection [8]. 

Vertical transmission of influenza, from mother to fetus, poses additional risks. 
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This can lead to adverse neonatal outcomes, including premature birth, low birth 
weight, and fetal distress. The impact of vertical transmission on the developing 
fetus underscores the importance of preventative measures, such as vaccination, 
for pregnant women. 

Vaccination is a crucial preventative measure for both pregnant and obese in-
dividuals. However, the effectiveness of vaccines can be influenced by these con-
ditions. In pregnant women, vaccination can reduce the risk of hospitalization, 
but it may also lead to lower antibody production. For obese individuals, vaccines 
may be less effective, requiring careful consideration of dosage and timing to op-
timize protection. 

5. Efficacies of Antiviral Drugs 

Antiviral drugs are the best way to treat influenza and pneumonia among suffer-
ers. The severity of influenza is so high that it gained resistance to all the drugs 
available. Among the best antiviral drugs are Oseltamivir, Zanamivir, Peramivir, 
and the recently FDA-approved Baloxavir marboxil, an endonuclease inhibitor 
[14].  

These drugs have shown high efficacy in treating influenza, particularly in obese 
patients, and are generally safe for use in pregnancy. Oseltamivir is highly recom-
mended by practitioners for pregnant patients to treat the flu, as it restricts sever-
ity and reduces the chance of hospitalization [15]. 

Antiviral medication should begin as soon as feasible because studies show that 
treatment started early (within 48 hours of illness onset) is more likely to be effec-
tive. However, other studies have found that antiviral treatment is beneficial even 
when started more than 48 hours after the onset of the illness, especially in hospi-
talized patients and pregnant women [16] [17]. 

The above discussion shows that influenza antivirals are effective when patients 
are highly affected by the disease. Antivirals help reduce complications, leading to 
accurate and efficient management of influenza illness and bacterial pneumonia. 
The use of Oseltamivir therapy improved the survival rate from 0% to 75% signif-
icantly [18]. No severe side effects from Oseltamivir treatment have been observed 
in pregnant women [19]. 

On the other hand, treatment with rimantadine was ineffective due to a lower 
survival ratio. Treatment with ampicillin is efficient in curbing infection, but the 
dosage is not fully curing the disease. However, the addition of Oseltamivir with 
ampicillin improved the survival rates of patients [20]. Increased understanding 
of the link between obesity and severe influenza virus pathogenesis may have led 
to faster antiviral treatment of obese patients, potentially reducing disease severity 
[21]. 

Zanamivir and Oseltamivir are renowned drugs for the treatment and manage-
ment of influenza. These medicines are highly effective immediately after diagno-
sis. If used after 48 hours of symptoms, they provide negligible or no results. How-
ever, they are highly effective if patients have adequate immunodeficiency and 
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progressive respiratory disease [22]. More research is needed to determine how 
successful our present antivirals are at reaching infected tissue and shielding obese 
populations from severe disease [23]. 

The treatment with antivirals has shown to be more effective in treating and 
managing the disease in children. In children, these therapies work comprehen-
sively, reducing acute symptoms of influenza significantly within 36 hours. Anti-
biotic treatment did not show significant results in treating influenza and pneu-
monia, with efficiencies reduced by 25% [24]. In adults, the use of antiviral ther-
apy reduces complications within 24 hours, leading to an enhanced quality of life 
[25]. 

These drugs are highly effective in treating and managing obese patients with 
influenza and pneumonia. It is also vital to analyze the use and efficiencies of an-
tivirals in pregnant situations to gain insights into the therapy’s efficacy in differ-
ent scenarios. Medical reports state that Zanamivir is the best choice for pregnant 
women due to its robust efficacy [26]. Zanamivir is administered by inhalation, 
avoiding significant changes in blood levels making it safer for pregnant women. 

However, Oseltamivir requires thorough administration and care in lactating 
women because the effects of the drug on human milk are unknown [27]. Treating 
the disease with antiviral drugs varies in each aspect. In obese adults and children, 
less effective drugs were effective in pregnant women and vice versa. Adequate 
management and treatment of the disease significantly restrict mortality rates in 
pregnant women and obese individuals. 

6. Management and Treatment of Pregnant Women with  
Influenza and Pneumonia 

The use of antiviral drugs is the best way to prevent the severity of influenza in 
pregnant women. Antivirals reduce the chance of hospitalization and shorten the 
duration of hospital stays. Accurate antiviral treatment helps restrict the multipli-
cation of viruses in the body, preventing the immune system from weakening dur-
ing pregnancy. Immediate action is required within 48 hours of the onset of flu 
symptoms in pregnant women for optimal effectiveness [4]. 

The type of treatment for maternal pneumonia depends on whether the illness 
is caused by a virus or bacteria. Most viral pneumonia therapies are deemed safe 
to use during pregnancy, and early detection usually means antiviral treatment 
can cure the infection. A doctor may also recommend respiratory treatments. If 
bacterial pneumonia develops, antibiotics may be prescribed. 

Acetaminophen and other over-the-counter pain relievers can help lower a fe-
ver and manage pain. However, it is critical to consult with a doctor to determine 
whether these medications are safe to take during pregnancy. Additionally, getting 
enough rest and staying hydrated will help speed up recovery [28]. 

7. Conclusions 

The risk of severe outcomes from influenza and pneumonia is significantly 
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elevated in obese and pregnant populations. Effective management, including an-
tiviral treatment and vaccination, is crucial in mitigating these risks and improv-
ing quality of life. Both conditions present unique challenges, but timely interven-
tion and ongoing research are essential to combat the increased susceptibility to 
these infections. 

Obesity and pregnancy both weaken the immune system, increasing the risk of 
severe influenza and pneumonia. Antiviral drugs, such as Oseltamivir and 
Zanamivir, are effective in treating these infections, especially when administered 
early. Vaccination is a critical preventative measure, though its effectiveness can 
vary in obese and pregnant individuals. Preventative measures, including vaccina-
tion and early antiviral treatment, are vital in reducing the incidence and severity 
of influenza and pneumonia in high-risk populations. Maintaining a healthy life-
style, managing chronic conditions, and seeking timely medical advice can further 
mitigate these risks. 

Healthcare providers and policymakers must prioritize the development and 
dissemination of effective treatment and prevention strategies for influenza and 
pneumonia in obese and pregnant populations. Continued research and public 
health initiatives are essential to protect these vulnerable groups and improve 
overall health outcomes. 
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