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Abstract

Hepatitis B (HBV) and Hepatitis C (HCV) are viruses of significant global health concern as they can cause serious liver injury such as
cirrhosis and hepatocellular carcinoma, while also contributing to extrahepatic symptoms such as pulmonary embolism and portal
vein thrombosis. Both viruses are transmitted through similar mechanisms including but not limited to: intravenous (IV) drug use,
sexual transmission, perinatal transmission, and transfusion of contaminated blood products. These viruses are endemic in various
third world countries, notably Pakistan, where a significant portion of the population is infected by one or both viruses each year.
There is currently no manufactured vaccine to prevent the spread of HCV; however, a subunit vaccine exists to prevent the spread of
HBV by creating antibodies against the HBsAg antigen. This has been shown to be fully effective in nearly all individuals who receive
all doses. Here, we present a case in which a 75 year old woman received a HBV vaccine prior to traveling to Pakistan; however,
upon returning to the United States, she presented with symptoms that were suggestive of a HBV and HCV co-infection. We find
that the age of the patient, the timing of vaccine administration prior to travel, and a compromised immune system can contribute
to the development of HBV, despite vaccination status. Therefore, these are all risk factors that clinicians should be aware of when
administering the HBV vaccine and counseling patients about its effects, especially to those traveling to regions endemic for HBV

and HCV.

Keywords: Hepatitis, Vaccination, Co-infection of Hepatitis B & C, Immunity, Endemic hepatitis

Introduction

Hepatitis B (HBV), a double stranded Deoxyribonucleic Acid
(DNA) virus, and Hepatitis C (HCV), an enveloped Ribonucleic
Acid (RNA) virus, are a significant global health concern, and are
viruses that belong to the Hepadnaviridae and Flaviviridae class-
es respectively [1]. They are primarily transmitted through expo-
sure to infected bodily fluids, which may typically occur via sexual

transmission, pregnancy, birthing, or sharing of intravenous (IV)

drug-injection equipment [2]. Often, HBV and HCV infections can
lead to chronic liver disease and hepatocellular carcinoma. Risk fac-
tors for HBV contraction include incarcerated individuals, HBV Sur-
face Antigen (HBsAg) positive household contacts, men who have
sex with men, IV drug users, healthcare workers, persons with HCV,
travelers to countries endemic for HBV, and persons with chronic
liver disease. Some risk factors for the contraction of HCV include
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use of recycled syringes, IV drug use, transfusion of contaminated
blood products, sexual transmission, ear and nose piercings, and
perinatal transmission [3]. Risk of co-infection of both HBV and
HCV is higher in endemic areas such as third world countries like
Pakistan [4]. Due to the elusive mechanism of action of HCV, no vac-
cine has been manufactured to reduce its spread [5]. Contemporary
HBV utilizes a subunit mechanism targeting the outer protein coat.
Intramuscular injection of this vaccine, usually to the deltoid mus-
cle, confers active immunity against the virus. Newly approved vac-
cination regimens for adults in the United States require two dos-
es within a one month period [3]. Once an individual has received
the HBV vaccine, the subunit vaccine induces antibody production
against the HBsAg antigen, thereby conferring immunity against
HBV. However, in a few rare instances, individuals may still contract
HBV despite having already been vaccinated against the virus [6,7].

The primary objective of this study is to present a case of an
elderly woman who was vaccinated against HBV prior to traveling
to Pakistan; however, upon returning to the United States, she pre-
sented to the Emergency Department (ED) with symptoms sugges-
tive of an infection of both HBV and HCV.

Case Presentation

A 75-year-old female with a medical history of HBV and HCV
was admitted to the ED for abdominal pain. She had previously re-
ceived a vaccination for HBV, and prior to the visitation she had re-
cently traveled to Pakistan. Upon admittance to the ED, the patient
presented with mild edema in both lower extremities and a cough
that had been persistent for four days. She also reported some re-

Table 1: Laboratory Values.
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cent episodes of epistaxis. The patient was afebrile with a tempera-
ture of 98.5°C, stable heart rate of 85 beats per minute, breathing
rate of 17 breaths per minute, and 99% oxygen saturation on room
air. Her vitals were only remarkable for an elevated blood pressure
of 170/71mmHg. The physical examination revealed edema in the
lower extremities, which had been ongoing for several weeks, but
without calf tenderness or altered range of motion. There were no
pulsatile masses or tenderness felt in the abdomen, nor was there
any spinal or hip-knee tenderness. In addition, the patient was
negative for nausea, vomiting, chest pain, headache, difficulty with
breathing, and paresthesia. The rest of her physical examination

and review of systems showed no abnormalities.

Laboratory investigations notably revealed elevated levels of
alanine aminotransferase (387U/L, N=7-56U/L), aspartate amino-
transferase (495 U/L, N=8-33U/L), hepatic alkaline phosphatase
(304U/L, N=44-147U/L), total bilirubin (7.9mg/dL, N=0.1-1.2mg/
dL), and direct bilirubin (2.1mg/dL, N=0.1-1.2mg/dL). There was
also a remarkably elevated d-dimer (19.54ug/mL, N<0.25ug/mL),
prothrombin time (18.2seconds, N=11-13.5seconds), INR (1.47,
N</=1.1), activated partial thromboplastin time (40.7seconds,
N=60-70 seconds), and red cell distribution width (48.9fL, N=39-
46fL). Several other laboratory tests were within normal limits,
including lipase (N=23-300U/L), creatine kinase (N=30-135U/L),
and creatinine (N=0.52-1.04mg/dL). All laboratory results are
summarized in Table 1. Based on her electrocardiogram, she had a
corrected QT interval of 454ms, which is within normal limits. Uri-
nalysis showed trace amounts of leukocytes, ketones, and proteins,
along with moderate detection of bilirubin (Table 1).

Test Results Units Reference Range Flag
Uric Acid 8.7 mg/dL 2.7-7.3 H
Lactic Acid 1.5 mmol/L 0-2
D-Dimer 19.54 ug/mL 0-0.5 H
Prothrombin Time 18.2 sec 11.30-14.30 H
INR 1.47 0.80-1.20 H
Activated PTT 40.7 sec 24.9-37.2 H
Red Gell Distribution 489 fL 36.4-46.3 H
Immature Granulocyte 0.3 % 0-0.44
Absolute Granulocyte 0.02 K/uL 0-0.03
Nucleated RBC 0 /100 WBC 0-0.2
Absolute Nucleated RBC 0 K/uL 0-0.01
WBC 7.63 K/uL 3.98-10.04
Red Blood Count 4.4 M/uL 3.93-5.22
Hemoglobin 12 g/dL 11.5-15.70
Hematocrit 36.4 % 34.1-44.9
MCV 82.7 fL 79.40-94.8
MCH 27.3 Pg 25.6-32.2
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MCHC 33 g/dL 32.2-35.5
Mean Platelet Value 10.4 9.4-12.3
Red Cell Distlg\t;ution Width- 16.7 11.7-14.4 H
Lipase 120 U/L 23-300
Creatine Kinase 93 U/L 30-135
Urea 18 mg/dL 17-Jul H
Creatinine 1 mg/dL 0.52-1.04
EGFR 57 >60 L
Sodium 130 mmol/L 137-145 L
Potassium 3.8 mmol/L 3.5-5.1
Chloride 102 mmol/L 98-107
Carbon Dioxide 19 mmol/L 22-30 L
Glucose 84 mg/dL 74-100
Alanine Aminotransferase 387 U/L Sep-52 H
Aspartate Aminotransferase 495 U/L 17-59 H
Alk Phosphatase 304 U/L 38-126 H
Bilirubin Total 7.9 mg/dL 0.2-1.3 H
Bili Direct 2.1 mg/dL 0-0.3 H
Protein Total 7.6 g/dL 6.3-8.2
Magnesium 2.2 mg/dL 1.6-2.3
TSH 3.02 ulU/mL 0.47-4.68

Note*: INR: international normalized ratio, PTT: partial thromboplastin time, RBC: red blood cell, WBC: white blood cell, MCV:
mean corpuscular volume, MCH: mean corpuscular hemoglobin, MCHC: mean corpuscular hemoglobin concentration, EGFR: esti-
mated glomerular filtration rate, TSH: thyroid stimulating hormone.

A Computed Tomographic (CT) image was taken of the patient’s
chest using contrast. The scan notably displayed cardiomegaly with
diffuse ground-glass opacity, alongside a right main pulmonary
artery thrombus that has extended into lower lobe subsegmental
pulmonary arteries. There were no other remarkable findings in
this image, including any indications of pericardial effusion, lymph-
adenopathy, or abnormalities in the aorta. The CT image of the ab-
domen and pelvis exhibited hepatitis cirrhosis and numerous intra-
hepatic masses, which correlate with extensive hepatic metastasis.
There is a portal vein thrombus that has extended into the main,
left, and right portal veins, as well as the superior mesenteric vein.
The image also showed recanalization of the umbilical vein. Aside
from a 1.2cm left upper pole renal cyst, there were no other abnor-
malities, including no adrenal or pancreatic masses, splenomegaly,
or signs of appendicitis.

Given that the patient did not have any recent extensive bleed-
ing, she was given intravenous (IV) administration of heparin, along
with IV fluids. She was kept in the ED for observation, and was even-
tually admitted to telemetry for monitoring of hepatic metastatic
disease. The patient was provided with instructions to follow-up
with her primary-care physician to review symptoms and under-
go further urine screening based on the trace protein detected. She

was also referred to a gastroenterology surgery clinic to review her
hepatic findings, and a hematology-oncology clinic to address the
abnormal hematological laboratory results.

Discussion

Chronic HCV is a viral liver infection that affects 71 million in-
dividuals across the world and can lead to long-term health prob-
lems including liver damage, liver failure, cirrhosis, liver cancer, and
death. The spread of HCV occurs most commonly in third-world
countries such as Pakistan, and it occurs primarily through IV drug
use, street barbers, unsafe blood transfusions, use of unsterilized
surgical instruments and recycled syringes [3]. Despite the large
number of individuals affected by HCV, there is currently no pre-
ventative vaccine that has been manufactured to reduce its spread.
One reason for the lack of a HCV vaccine is due to the elusive mech-
anism of action of the virus. HCV is known to have marked genetic
diversity and multiple mechanisms of persistence in its hosts. Fur-
thermore, individuals infected with HCV have been shown to have a
poor immune response against the virus [5]. These factors have not
only made manufacturing a preventative vaccine against HCV diffi-
cult, but they have also led to hosts having a compromised immune
system due to HCV infection [8].
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Chronic HBV is a viral infection that affects more than two bil-
lion individuals across the world [9]. Similar to HCV, HBV can also
lead to long-term health problems which include liver damage, cir-
rhosis, and hepatocellular carcinoma [4]. HBV has been linked to
the development of extrahepatic health problems such as portal
vein thrombosis and the development of pulmonary emboli [10].
HBV shares similar modes of transmission as HCV including perina-
tal infection, skin and mucous membrane infections from contami-
nated blood or body fluids, or via sexual contacts [11]. Because they
share common modes of transmission, dual infection with HBV and
HCV is possible, especially in endemic areas such as Pakistan [4].
Although the exact mechanism is yet to be determined, it is known
that co-infection with both viruses can lead to a severe course of
liver disease, while predisposing these individuals to a significant-
ly high risk of hepatocellular carcinoma [4]. Furthermore, despite
there being no current HCV vaccine that exists, a recombinant
subunit vaccine does exist for HBV. The HBV vaccine introduces re-
combinant viral HBsAg into the recipient’s body. The recombinant
HBsAg particles differ from natural ones since the recombinant HB-
sAg particles lack the preS domain and glycosylation due to being
produced in yeast cells. The introduction of the recombinant HBsAg
particles leads to an immunogenic response in the body, eventually
allowing for the production of antibodies against the HbsAg anti-
gen. This thereby confers immunity against HBV. Administration of
vaccines against HBV remains the most effective way to curb the
spread of the deadly virus [12].

Despite the existence of a vaccine that can reduce the spread of
HBYV, in some rare instances, individuals may still contract the virus
despite prior vaccination. This more commonly results in a small
subset of patients who may have had a suboptimal immunological
response to vaccination, or in individuals who were vaccinated as
infants and had their immunity wane over time [6]. Another im-
portant factor to consider when discussing the protective effects
of the HBV vaccine is that it takes on average one month after the
completion of all vaccine doses for antibodies to develop against
the HBsAg antigen [7]. Finally, the last aspect to consider is the
involvement of aging and consequent worsening of their immune
responses [13]. In this particular case, a 75-year old female patient
was vaccinated for HBV prior to traveling to Pakistan. Due to the pa-
tient’s age, there is a high likelihood that the patient did not gener-
ate sufficient immunity against the HBsAg antigen, despite having
received a vaccine against HBV. Furthermore, there may not have
been enough time between when the vaccine was administered and
when the patient contracted HBV for full antibody development
against the HBsAg antigen to have occurred. Finally, the fact that
the patient traveled to Pakistan, a country that is endemic to both
HBV and HCV, put this patient at a high risk of co-infection. As men-
tioned, while the exact mechanism of action of how HBV and HCV
co-infection occurs has not been deduced, it can be hypothesized
that the HCV infection may have left the patient immunocompro-
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mised, thereby leading to the patient simultaneously contracting
HBV despite having been vaccinated against the virus.

Conclusion

In summary, this case highlights the risk factors associated with
contracting HBV and HCV upon traveling to Pakistan, a region en-
demic to both viruses. This case demonstrates how age, the timing
of vaccine administration prior to travel, and how a compromised
immune system can lead to the development of HBV despite being
vaccinated against it. It is critical for healthcare providers to take
these risk factors into consideration when administering the HBV
vaccine and counseling patients about its protective effects, espe-
cially if patients are traveling to third-world countries, such as Pa-
kistan, that are endemic to HBV and HCV.
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