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SEXUALLY TRANSMITTED DISEASES 
 

Abstract 
 

Sexually transmitted diseases (STDs) are 

infections transmitted through sexual contact, 

with AIDS, syphilis, and gonorrhea being 

significant examples. AIDS (Acquired 

Immunodeficiency Syndrome) is caused by 

the human immunodeficiency virus (HIV), 

which attacks the immune system, 

particularly CD4+ T cells, leading to severe 

immunodeficiency. The pathophysiology 

involves the integration of viral RNA into the 

host genome, leading to chronic infection and 

progressive immune system damage. 

Epidemiologically, AIDS is a global 

pandemic, affecting millions, particularly in 

sub-Saharan Africa. Symptoms of HIV 

infection range from flu-like symptoms in the 

acute phase to severe opportunistic infections 

and cancers in AIDS. Diagnosis is through 

serological tests for HIV antibodies and PCR 

for viral load. Treatment involves 

antiretroviral therapy (ART), which, although 

not a cure, can control viral replication and 

improve quality of life. Complications 

include opportunistic infections, 

malignancies, and a high mortality rate if 

untreated. Prevention includes safe sex 

practices, needle exchange programs, and 

pre-exposure prophylaxis (PrEP). 
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I. INTRODUCTION 
 

Syphilis, caused by the bacterium Treponema pallidum, progresses through stages: primary, 

secondary, latent, and tertiary. The pathophysiology involves bacterial invasion through 

mucous membranes or skin breaks, spreading through the bloodstream. Epidemiologically, 

syphilis remains a public health challenge with increasing incidence rates. Symptoms in the 

primary stage include painless ulcers (chancres), followed by skin rashes and mucous 

membrane lesions in the secondary stage. Untreated, it can progress to latent and tertiary 

stages, causing severe damage to organs and tissues. Diagnosis is through serological tests 

like RPR and FTA-ABS. Treatment involves penicillin, which is effective at all stages. 

Complications can include neurosyphilis, cardiovascular damage, and congenital syphilis in 

newborns. Prevention focuses on safe sexual practices, regular screening, and prompt 

treatment. Gonorrhea, caused by Neisseria gonorrhoeae, infects the mucous membranes of 

the reproductive tract, rectum, and throat. The pathophysiology involves bacterial adhesion, 

invasion, and inflammation. Epidemiologically, gonorrhea is a common STD, particularly 

among young adults. Symptoms include painful urination, purulent discharge, and in women, 

pelvic pain and irregular bleeding. Many cases are asymptomatic, particularly in women, 

leading to underdiagnosis and transmission. Diagnosis is through nucleic acid amplification 

tests (NAATs). Treatment involves antibiotics, but increasing resistance is a major concern, 

necessitating combination therapy. Complications include pelvic inflammatory disease (PID), 

infertility, and disseminated gonococcal infection. Prevention includes safe sex practices, 

regular screening, and treating sexual partners to prevent reinfection. 

 

II. AIDS 
 

Introduction 

 

Acquired Immunodeficiency Syndrome (AIDS) is the final and most severe stage of infection 

caused by the Human Immunodeficiency Virus (HIV). HIV attacks and weakens the immune 

system by destroying CD4+ T cells, leaving the body vulnerable to opportunistic infections 

and certain cancers. Without treatment, most individuals with HIV will develop AIDS. 

 

Pathophysiology 

1. HIV Infection: HIV primarily targets CD4+ T cells, a type of white blood cell crucial for 

immune function. The virus binds to CD4 receptors and co-receptors (CCR5 or CXCR4) 

on the cell surface, allowing it to enter the cell. 

2. Viral Replication: Once inside, HIV uses reverse transcriptase to convert its RNA into 

DNA, which is then integrated into the host cell's genome by the enzyme integrase. The 

virus hijacks the host cell's machinery to produce new viral particles. 

3. Immune System Decline: Over time, the continuous destruction of CD4+ T cells leads to 

a gradual decline in immune function. When CD4+ T cell counts drop below 200 cells 

per microliter or when certain opportunistic infections or cancers develop, the condition 

progresses to AIDS. 

 

Epidemiology 

1. Global Distribution: AIDS is a global epidemic, with the highest prevalence in sub-

Saharan Africa. Significant numbers of cases are also found in Asia, Latin America, 

Eastern Europe, and parts of North America. 
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2. Incidence and Prevalence: According to the World Health Organization (WHO) and 

UNAIDS, there were approximately 38 million people living with HIV/AIDS worldwide 

in 2019. Despite advances in treatment, millions of new infections and AIDS-related 

deaths occur each year. 

3. Risk Factors: Major risk factors include unprotected sexual intercourse, sharing of 

contaminated needles, transfusion of infected blood products, and from mother to child 

during childbirth or breastfeeding. 

 

Symptoms and Complications 

1. Acute HIV Infection 
a. Symptoms: Flu-like symptoms (fever, sore throat, rash, muscle aches) occurring 2-4 

weeks after infection. 

2. Clinical Latency Stage 
a. Symptoms: The virus is active but reproduces at low levels. Most people do not 

exhibit symptoms, although some may experience generalized lymphadenopathy 

(swollen lymph nodes). 

3. AIDS 
a. Symptoms: Severe immune deficiency leading to opportunistic infections (e.g., 

Pneumocystis pneumonia, tuberculosis, candidiasis), cancers (e.g., Kaposi's sarcoma, 

lymphomas), wasting syndrome, and neurological complications (e.g., HIV-associated 

dementia). 

 

Diagnosis 

1. HIV Testing 
a. Antibody Tests: Detect antibodies to HIV in blood or oral fluid, typically becoming 

positive within 3-12 weeks after infection. 

b. Combination or 4th Generation Tests: Detect both HIV antibodies and p24 antigen, 

reducing the window period to about 2-4 weeks after infection. 

c. Nucleic Acid Tests (NATs): Detect HIV RNA and can identify infection as early as 

1-2 weeks post-exposure. 

2. CD4 Count: Measures the number of CD4+ T cells in the blood. A count below 200 cells 

per microliter is indicative of AIDS. 

3. Viral Load Test: Quantifies the amount of HIV RNA in the blood, guiding treatment 

decisions and monitoring therapy effectiveness. 

 

Treatment 

1. Antiretroviral Therapy (ART): The standard treatment for HIV/AIDS, involving a 

combination of antiretroviral drugs to suppress viral replication, boost immune function, 

and prevent progression to AIDS. Common ART regimens include: 

a. Nucleoside/Nucleotide Reverse Transcriptase Inhibitors (NRTIs): e.g., tenofovir, 

emtricitabine. 

b. Non-Nucleoside Reverse Transcriptase Inhibitors (NNRTIs): e.g., efavirenz, 

rilpivirine. 

c. Protease Inhibitors (PIs): e.g., atazanavir, darunavir. 

d. Integrase Strand Transfer Inhibitors (INSTIs): e.g., dolutegravir, bictegravir. 

e. Entry Inhibitors: e.g., maraviroc (CCR5 antagonist), enfuvirtide (fusion inhibitor). 

2. Prophylaxis and Treatment of Opportunistic Infections: Medications such as 

trimethoprim-sulfamethoxazole for Pneumocystis pneumonia, and antifungals for 

candidiasis. 



Edited Book of Pathophysiology 

ISBN:  978-93-6252-682-3 

IIP Series, Chapter- 20 

SEXUALLY TRANSMITTED DISEASES 

  

DOI: https://www.iipseries.org/view-pub-book.php?bookid=340&bookname=edited-book-of-

pathophysiology                                                                                                                                                 223 

3. Regular Monitoring: Regular follow-up visits to monitor CD4 counts, viral load, and 

potential drug side effects. 

 

Complications 

1. Opportunistic Infections: Increased susceptibility to infections like tuberculosis, 

Pneumocystis pneumonia, and cytomegalovirus. 

2. Cancers: Higher risk of cancers such as Kaposi's sarcoma, non-Hodgkin lymphoma, and 

invasive cervical cancer. 

3. Neurological Complications: HIV-associated neurocognitive disorders, including 

dementia and peripheral neuropathy. 

4. Cardiovascular Disease: Increased risk of cardiovascular complications due to chronic 

inflammation and ART side effects. 

 

Prevention 

1. Safe Sex Practices: Using condoms consistently and correctly, reducing the number of 

sexual partners, and knowing the HIV status of partners. 

2. Pre-Exposure Prophylaxis (PrEP): Daily medication for HIV-negative individuals at 

high risk of infection. 

3. Post-Exposure Prophylaxis (PEP): Emergency treatment started within 72 hours after 

potential exposure to HIV. 

4. Needle Exchange Programs: Providing clean needles to reduce the risk of HIV 

transmission among people who inject drugs. 

5. Mother-to-Child Transmission Prevention: ART for HIV-positive pregnant women, 

safe delivery practices, and avoiding breastfeeding when alternatives are available. 

6. Regular Testing and Early Treatment: Routine HIV testing for early detection and 

prompt initiation of ART to reduce transmission and improve outcomes. 

7. Public Health Education: Increasing awareness about HIV transmission, testing, and 

prevention strategies. 

 

III. SYPHILIS 
 

Introduction 

 

Syphilis is a sexually transmitted infection (STI) caused by the bacterium Treponema 

pallidum. It is a chronic disease with stages that can span many years, and if left untreated, it 

can cause serious health problems, including damage to the heart, brain, and other organs. 

 

Pathophysiology 

1. Infection and Initial Spread: Syphilis is primarily spread through direct contact with 

syphilitic sores (chancres) during sexual activity. The bacteria enter the body through 

mucous membranes or broken skin. 

2. Stages of Disease 
a. Primary Syphilis: Characterized by a single sore (chancre) at the site of infection. 

The chancre is typically painless and heals within a few weeks, but the bacteria 

remain in the body. 

b. Secondary Syphilis: Occurs weeks to months after the initial infection. The bacteria 

spread throughout the body, causing a widespread rash, often on the palms and soles, 

along with systemic symptoms. 
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c. Latent Syphilis: A period with no symptoms. The infection can remain latent for 

years. During early latency, the infection can still be transmitted; late latent syphilis is 

not infectious. 

d. Tertiary Syphilis: Develops in about 30% of untreated cases years after the initial 

infection, leading to severe medical problems affecting the heart, brain, and other 

organs. 

 

Epidemiology 

1. Global Distribution: Syphilis is a global health issue, with higher prevalence in certain 

regions, including sub-Saharan Africa, Southeast Asia, and parts of Latin America. 

2. Incidence: According to the World Health Organization (WHO), there are millions of 

new syphilis cases each year. The incidence has been rising in many countries, including 

high-income nations. 

3. Risk Factors: Unprotected sexual intercourse, multiple sexual partners, men who have 

sex with men (MSM), HIV infection, and co-infection with other STIs. 

 

Symptoms and Complications 

1. Primary Syphilis 
a. Symptoms: A single chancre, which is usually firm, round, and painless, appearing at 

the site where Treponema pallidum entered the body. The chancre heals 

spontaneously within 3-6 weeks. 

2. Secondary Syphilis 
a. Symptoms: Skin rash, often on the palms of the hands and soles of the feet; mucous 

membrane lesions; fever; sore throat; lymphadenopathy; patchy hair loss; headaches; 

weight loss; muscle aches; and fatigue. 

3. Latent Syphilis: No visible symptoms, but serological tests for syphilis are positive. 

4. Tertiary Syphilis 
a. Symptoms: Severe medical problems, including gummas (soft, non-cancerous 

growths), cardiovascular syphilis (e.g., aortic aneurysm), and neurosyphilis (e.g., 

meningitis, dementia, tabes dorsalis). 

 

Diagnosis 

1. Clinical Evaluation: Based on history, physical examination, and the presence of 

characteristic signs and symptoms. 

2. Serological Tests: 

a. Non-Treponemal Tests: Rapid Plasma Reagin (RPR) and Venereal Disease 

Research Laboratory (VDRL) tests, which detect antibodies produced in response to 

cellular damage caused by the infection. 

b. Treponemal Tests: Fluorescent Treponemal Antibody Absorption (FTA-ABS) and 

Treponema pallidum Particle Agglutination (TPPA), which detect antibodies specific 

to Treponema pallidum. 

3. Darkfield Microscopy: Used to visualize Treponema pallidum from chancres or lesions. 

4. Direct Fluorescent Antibody Test: Used to detect the presence of Treponema pallidum 

in lesion exudate or tissue. 

 

Treatment 

1. Antibiotic Therapy 
a. Primary and Secondary Syphilis: Single intramuscular injection of benzathine 

penicillin G. For penicillin-allergic patients, doxycycline or tetracycline may be used. 
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b. Latent Syphilis: Three weekly injections of benzathine penicillin G for late latent 

syphilis or syphilis of unknown duration. 

c. Neurosyphilis: Intravenous penicillin G for 10-14 days. 

2. Monitoring and Follow-up: Serological testing at 6, 12, and 24 months after treatment 

to ensure the effectiveness of therapy and monitor for reinfection. 

 

Complications 

1. Neurological Complications: Neurosyphilis, which can cause meningitis, stroke, 

dementia, and sensory deficits. 

2. Cardiovascular Complications: Aortitis, aortic aneurysm, and aortic valve 

insufficiency. 

3. Gummatous Syphilis: Formation of gummas, which are destructive lesions that can 

affect skin, bone, and other organs. 

4. Congenital Syphilis: Occurs when a pregnant woman with syphilis transmits the 

infection to her unborn child, leading to severe complications or fetal death. 

 

Prevention 

1. Safe Sexual Practices: Using condoms consistently and correctly, reducing the number 

of sexual partners, and engaging in mutually monogamous relationships with partners 

who have tested negative for STIs. 

2. Regular Screening and Early Detection: Routine syphilis screening for high-risk 

populations, including pregnant women, MSM, and individuals with HIV. 

3. Treatment of Sexual Partners: Ensuring that sexual partners of infected individuals are 

tested and treated to prevent reinfection and further spread of the disease. 

4. Public Health Education: Raising awareness about syphilis transmission, symptoms, 

and the importance of early detection and treatment. 

5. Prenatal Care: Routine syphilis screening for all pregnant women to prevent congenital 

syphilis. 

 

IV. GONORRHEA 
 

Introduction 

 

Gonorrhea is a common sexually transmitted infection (STI) caused by the bacterium 

Neisseria gonorrhoeae. It primarily affects the mucous membranes of the urogenital tract but 

can also infect the rectum, throat, and eyes. Gonorrhea is known for its potential to cause 

serious reproductive and other health problems if left untreated. 

 

Pathophysiology 

1. Infection Mechanism 

a. Entry and Adherence: Neisseria gonorrhoeae, the causative bacterium of gonorrhea, 

enters the body through mucous membranes during sexual contact. This typically 

involves the urethra in men and the endocervix in women, but it can also infect the 

rectum, throat, and eyes. The bacteria adhere to epithelial cells using pili (fimbriae) 

and other surface structures like outer membrane proteins, which interact with host 

cell receptors. 

b. Invasion and Colonization: After adherence, the bacteria invade the epithelial cells 

and penetrate the underlying mucosal layers. The bacteria replicate within the 
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epithelial cells and can cause local tissue damage. This invasion is facilitated by 

bacterial surface structures that help resist host immune responses. 

 

2. Immune Response and Inflammation 

a. Local Inflammatory Response: The body’s immune response to N. gonorrhoeae 

involves the recruitment of neutrophils (a type of white blood cell) to the site of 

infection. These neutrophils attempt to engulf and kill the bacteria. This response 

results in the characteristic purulent discharge associated with gonorrhea due to the 

accumulation of dead bacteria, neutrophils, and cellular debris. 

b. Evasion of the Immune System: N. gonorrhoeae has several mechanisms to evade 

the host immune system, including: 

 Antigenic Variation: The bacteria frequently change their surface proteins to 

avoid detection by the immune system. 

 Phase Variation: Alteration of the expression of surface molecules like pili to 

escape immune recognition. 

 Resistance to Phagocytosis: The bacteria produce substances that inhibit 

phagocytosis and damage immune cells. 

 

3. Dissemination 

a. Local Spread: Initially, the infection is localized to the mucosal surface, but the 

bacteria can spread to adjacent tissues, causing complications like pelvic 

inflammatory disease (PID) in women or epididymitis in men. 

b. Systemic Infection: In some cases, N. gonorrhoeae can enter the bloodstream, 

leading to disseminated gonococcal infection (DGI). This condition can cause 

systemic symptoms and affect various organs. DGI is characterized by: 

 Septic Arthritis: Infection of the joints, often presenting with joint pain, swelling, 

and inflammation. 

 Dermatitis: Skin lesions that may be pustular or papular. 

 Endocarditis: Infection of the heart valves, although less common. 

 

4. Complications and Long-Term Effects 

a. Reproductive Health Issues 

 Pelvic Inflammatory Disease (PID): In women, untreated gonorrhea can ascend 

to the upper reproductive tract, causing PID. PID can lead to chronic pelvic pain, 

infertility, and ectopic pregnancy. 

 Epididymitis: In men, gonorrhea can cause inflammation of the epididymis, 

potentially leading to infertility. 

b. Increased Risk of HIV: Gonorrhea infection increases susceptibility to HIV due to 

inflammation and mucosal damage, which can facilitate HIV transmission and 

acquisition. 

c. Neonatal Complications: Infected mothers can transmit gonorrhea to their newborns 

during childbirth, potentially causing neonatal conjunctivitis (ophthalmia 

neonatorum), which can lead to blindness if not treated. 

 

5. Pathogen Characteristics 

a. Bacterial Structure: N. gonorrhoeae is a Gram-negative diplococcus with a 

distinctive kidney-bean shape. Its cell wall structure, which includes 
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lipooligosaccharides (LOS) rather than lipopolysaccharides (LPS), plays a role in 

immune evasion and pathogenicity. 

b. Virulence Factors 

 Pili (Fimbriae): Enhance adherence to epithelial cells and help in establishing 

infection. 

 Outer Membrane Proteins: Contribute to adherence and immune evasion. 

 Peptidoglycan Layer: Contributes to the bacteria’s ability to resist phagocytosis 

and survive within host tissues. 

 

Epidemiology 

1. Global Prevalence 

a. Global Burden: Gonorrhea is a widespread sexually transmitted infection (STI) with 

an estimated 87 million new cases globally each year, according to the World Health 

Organization (WHO). The prevalence varies significantly across different regions and 

populations. 

c. Regional Variations 

 Sub-Saharan Africa: High rates of gonorrhea are reported, with significant 

public health impacts. 

 Southeast Asia: Moderate to high prevalence, often exacerbated by factors like 

high-risk sexual behavior and limited access to healthcare. 

 Western Countries: Gonorrhea rates have seen fluctuations; recent years have 

shown increases in cases, often due to antibiotic resistance and changes in sexual 

behavior. 

 

2.  Incidence and Prevalence Rates 

a. Incidence Rates: Vary by region, age group, and sexual behavior. In high-income 

countries, gonorrhea incidence is rising in certain populations, such as men who have 

sex with men (MSM) and young adults. 

b. Prevalence Rates 

 United States: High prevalence, with over 600,000 reported cases annually. The 

rates are particularly high among adolescents and young adults, as well as among 

MSM. 

 United Kingdom: Increasing incidence, particularly in urban areas and among 

younger populations. 

 

3.  Demographic Factors 

a. Age: Gonorrhea is most common among young adults aged 15-24 years. This age 

group is at higher risk due to higher rates of sexual activity and multiple partners. 

b. Gender: While gonorrhea can affect both men and women, prevalence rates can 

differ. Women are often more symptomatic and have higher rates of complications 

such as pelvic inflammatory disease (PID), but men are more likely to present with 

symptomatic infection. 

c. Sexual Orientation: Higher prevalence is observed among MSM, partly due to 

higher rates of multiple partners and unprotected sex. 

 

4.   Risk Factors 

a. Unprotected Sexual Intercourse: Lack of condom use increases the risk of 

gonorrhea transmission. 
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b. Multiple Sexual Partners: Higher numbers of sexual partners increase the likelihood 

of exposure to gonorrhea. 

c. Sexually Transmitted Infections (STIs): Co-infection with other STIs, such as 

chlamydia, can increase the risk of gonorrhea. Additionally, gonorrhea itself increases 

susceptibility to HIV. 

d. Drug Use: Injecting drug use is associated with higher rates of STI transmission due 

to risky sexual behaviors often associated with drug use. 

e. Socioeconomic Factors: Lower socioeconomic status is linked to higher prevalence 

due to factors like limited access to healthcare, education, and preventive services. 

 

5.  Geographic Distribution 

a. Urban vs. Rural Areas: Gonorrhea is generally more prevalent in urban areas 

compared to rural regions, due to higher population density and potentially higher 

rates of risky sexual behavior. 

b. Developed vs. Developing Countries: Higher prevalence and incidence in 

developing countries often due to lower healthcare access, higher rates of high-risk 

sexual behavior, and less effective public health interventions. 

 

6.  Trends and Changes 

a. Antibiotic Resistance: There has been an increase in antibiotic-resistant strains of 

Neisseria gonorrhoeae, particularly to commonly used treatments like penicillin and 

tetracyclines. This has led to changes in treatment guidelines and an increase in the 

need for more effective antibiotics. 

b. Public Health Responses: Increased screening and public health campaigns in many 

countries aim to reduce gonorrhea rates and improve treatment outcomes. However, 

gaps remain in coverage and effectiveness, particularly in underserved populations. 

c. Impact of COVID-19: The COVID-19 pandemic has affected STI testing and 

treatment services, potentially leading to delays in diagnosis and increased 

transmission rates. 

 

7.   Surveillance and Monitoring 

a. Public Health Agencies: Organizations like the Centers for Disease Control and 

Prevention (CDC) and the World Health Organization (WHO) monitor gonorrhea 

rates and provide guidelines for prevention, diagnosis, and treatment. 

b. Screening Programs: Many countries have screening programs targeting high-risk 

populations, such as sexually active adolescents, MSM, and pregnant women, to 

detect and manage gonorrhea early. 

 

Symptoms and Complications 

 

1. Symptoms 

 

In Men 
a. Urethritis: The most common symptom, characterized by a purulent, yellowish-green 

discharge from the urethra. Men often experience dysuria (painful urination) and 

increased frequency of urination. 

b. Epididymitis: Inflammation of the epididymis, presenting as scrotal pain and 

swelling. This can lead to discomfort and potentially affect fertility if left untreated. 
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c. Pharyngitis: When gonorrhea infects the throat, it can cause a sore throat, although 

many infections in this area are asymptomatic. 

d. Proctitis: Rectal infection can cause discomfort, rectal bleeding, and mucopurulent 

discharge. This is more common in individuals engaging in receptive anal intercourse. 

 

In Women 
a. Endocervicitis: The most common presentation, involving abnormal vaginal 

discharge, which may be thick, yellow, or green, and may be accompanied by dysuria 

and intermenstrual bleeding (spotting between periods). 

b. Pelvic Inflammatory Disease (PID): Untreated gonorrhea can ascend to the uterus 

and fallopian tubes, causing PID. Symptoms include lower abdominal pain, fever, 

abnormal vaginal discharge, and pain during intercourse. PID can lead to serious 

reproductive complications. 

c. Vaginitis: Inflammation of the vagina, often causing itching, soreness, and abnormal 

discharge. 

d. Pharyngitis: Throat infection can occur but is usually asymptomatic. 

e. Proctitis: Symptoms include anal itching, rectal bleeding, and pain during bowel 

movements, especially if the infection is acquired through anal intercourse. 

 

In Both Genders 
a. Disseminated Gonococcal Infection (DGI): When the infection spreads from the 

primary site to other areas of the body, it can cause systemic symptoms such as fever, 

rash, and arthritis. DGI can present as: 

 Arthritis: Joint pain, swelling, and inflammation. 

 Dermatitis: Skin rash, often appearing as pustules or papules. 

 Tenosynovitis: Inflammation of the tendons and their sheaths, leading to pain and 

swelling. 

 Endocarditis: Infection of the heart valves, though this is less common. 

Neonates 
a. Ophthalmia Neonatorum: Newborns exposed to gonorrhea during childbirth may 

develop conjunctivitis, which can lead to severe complications like blindness if 

untreated. 

 

2. Complications 

 

In Men 
a. Infertility: Chronic infection or complications like epididymitis can lead to scarring 

and obstruction, potentially causing infertility. 

b. Chronic Urethritis: Persistent infection can result in ongoing urethral discomfort and 

discharge. 

c. Recurrent Gonorrhea: Re-infection is possible if sexual partners are not treated 

simultaneously. 

 

In Women 
a. Infertility: PID can cause scarring of the fallopian tubes and other reproductive 

organs, increasing the risk of infertility. 

b. Ectopic Pregnancy: PID increases the risk of ectopic pregnancy, where the embryo 

implants outside the uterus, usually in the fallopian tubes. 
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c. Chronic Pelvic Pain: PID and other complications can lead to ongoing pelvic pain. 

 

In Both Genders 
a. Disseminated Gonococcal Infection (DGI): As mentioned, this systemic spread can 

lead to severe joint, skin, and systemic symptoms. DGI can be life-threatening if not 

treated promptly. 

b. Increased Risk of HIV: Gonorrhea can cause mucosal inflammation, increasing 

susceptibility to HIV transmission and acquisition. 

c. Complications of Ocular Infection: In neonates, untreated ophthalmia neonatorum 

can lead to severe vision impairment or blindness. 

 

Management and Monitoring 

1. Antibiotic Treatment: Effective treatment with antibiotics is crucial to resolving 

symptoms and preventing complications. Dual therapy with ceftriaxone and azithromycin 

is typically recommended. 

2. Follow-Up: Patients should be re-evaluated to ensure that the infection has been 

eradicated and to assess for any potential complications. 

3. Partner Treatment: Sexual partners should be tested and treated to prevent reinfection 

and further spread of the disease. 

4. Regular Screening: Routine screening for individuals at high risk of gonorrhea can help 

detect and treat the infection early, reducing the risk of complications. 

 

Diagnosis 

1. Clinical Evaluation 

a. History and Symptoms: Diagnosis often starts with a detailed patient history and 

symptom assessment. Common symptoms include urethral discharge in men, 

abnormal vaginal discharge in women, and dysuria. For rectal or pharyngeal 

infections, symptoms might include anal itching, sore throat, or rectal bleeding. 

b. Physical Examination: A physical examination can provide clues to the presence of 

gonorrhea, especially in symptomatic cases. This may involve examining the genital 

area for discharge, tenderness, or other signs of infection. For women, a pelvic 

examination may be necessary to assess for signs of pelvic inflammatory disease 

(PID). 

 

2. Laboratory Tests 

a. Nucleic Acid Amplification Tests (NAATs) 

 Description: NAATs are the most sensitive and specific tests for detecting 

Neisseria gonorrhoeae. They detect bacterial DNA or RNA in various samples. 

 Types of Samples: NAATs can be performed on urine samples, urethral swabs 

(for men), endocervical swabs (for women), vaginal swabs, and pharyngeal and 

rectal swabs if infection in these sites is suspected. 

 Advantages: High sensitivity and specificity, ability to detect asymptomatic 

infections, and suitability for a variety of specimen types. 

 

b. Culture 

 Description: Culturing N. gonorrhoeae from clinical specimens allows for 

isolation and identification of the bacteria. 

 Types of Samples: Urethral swabs (men), endocervical swabs (women), and 
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samples from other sites such as the rectum and throat. 

 Advantages: Useful for confirming diagnosis, performing antibiotic susceptibility 

testing to guide treatment in case of resistance, and detecting antibiotic-resistant 

strains. 

 

c. Gram Stain 

 Description: A Gram stain of a urethral discharge in symptomatic men can show 

Gram-negative diplococci within polymorphonuclear leukocytes (PMNs). 

 Advantages: Provides rapid results and is particularly useful in diagnosing 

symptomatic men. 

 Limitations: Less reliable in women, and less sensitive in pharyngeal and rectal 

infections. 

 

d. Rapid Antigen Tests 

 Description: These tests detect gonococcal antigens in samples. 

 Advantages: Provide quick results. 

 Limitations: Generally less sensitive and specific compared to NAATs and 

cultures, and are not widely used. 

 

3. Screening and Testing 

a. Routine Screening 

 High-Risk Populations: Regular screening is recommended for sexually active 

individuals at higher risk, such as adolescents, young adults, MSM, and those with 

multiple sexual partners. 

 Pregnant Women: Screening for gonorrhea is recommended during pregnancy to 

prevent transmission to the neonate. 

b. Partner Testing 

 Importance: All sexual partners of individuals diagnosed with gonorrhea should 

be tested and treated to prevent reinfection and further spread of the disease. 

 

4.  Diagnostic Considerations 

a. Coinfections: Gonorrhea is often tested for alongside other STIs, such as chlamydia, 

due to the high likelihood of co-infection. Dual infection can complicate diagnosis 

and treatment, so testing for both is essential. 

b. Complications and Dissemination: In cases of suspected disseminated gonococcal 

infection (DGI) or complicated infections, additional tests such as blood cultures or 

imaging studies may be required to assess systemic involvement and guide treatment. 

 

5. Diagnostic Algorithm 

a. Symptomatic Individuals: For individuals presenting with symptoms of gonorrhea, 

NAATs are typically the first-line diagnostic test. If NAATs are unavailable or if 

there are symptoms at multiple sites, cultures may also be performed. 

b. Asymptomatic Individuals: For screening purposes, NAATs on urine samples or 

self-collected swabs are commonly used. In high-risk groups, regular screening can 

detect asymptomatic infections before they lead to complications. 

c. Follow-Up: In cases of persistent symptoms or suspected treatment failure, repeat 

testing, including NAATs or cultures, may be necessary to confirm diagnosis and 

ensure resolution of the infection. 
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Treatment 

1. Recommended Antibiotic Therapy 

a. First-Line Treatment: Current guidelines from the Centers for Disease Control and 

Prevention (CDC) and other health organizations recommend dual therapy for 

gonorrhea to ensure effective treatment and reduce the risk of resistance. The standard 

regimen includes: 

 Ceftriaxone 
 Dosage: 500 mg administered intramuscularly (IM) as a single dose. 

 Role: Ceftriaxone is a broad-spectrum cephalosporin antibiotic effective 

against Neisseria gonorrhoeae and is used as the primary treatment due to its 

efficacy and low resistance rates. 

 Azithromycin 
 Dosage: 1 g orally as a single dose. 

 Role: Azithromycin is a macrolide antibiotic that covers N. gonorrhoeae and 

is included to address potential co-infection with Chlamydia trachomatis and 

to reduce the likelihood of resistance. 

 

b. Alternative Treatment: In cases where dual therapy is not possible or if there are 

contraindications to azithromycin, alternatives include: 

 Doxycycline 
 Dosage: 100 mg orally twice daily for 7 days. 

 Role: Doxycycline is used when azithromycin cannot be used but is less 

preferred due to lower efficacy against N. gonorrhoeae compared to 

azithromycin. 

 Cefixime 
 Dosage: 400 mg orally as a single dose. 

 Role: Cefixime is another cephalosporin alternative but is less commonly used 

due to concerns about resistance. 

 

2. Special Populations 

a. Pregnant Women 

 Preferred Regimen: Ceftriaxone (500 mg IM) plus azithromycin (1 g orally) is 

generally recommended. This regimen is effective and safe during pregnancy. 

 Avoiding Tetracyclines: Tetracyclines like doxycycline should be avoided in 

pregnant women due to potential harm to the fetus. 

b. Allergic Reactions 

 Penicillin Allergy: For individuals with a history of severe penicillin allergy, 

alternative treatments such as ceftriaxone with azithromycin should still be 

considered unless contraindicated. Testing and desensitization might be an option 

in some cases. 

 Macrolide Allergy: If allergic to azithromycin, alternative regimens such as 

doxycycline with ceftriaxone or other suitable antibiotics may be used. 

c. Disseminated Gonococcal Infection (DGI) 

 Treatment: Ceftriaxone (1 g IM or IV) every 24 hours for 7 days is 

recommended. Adjustments may be made based on clinical response and severity. 
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3. Management of Complications 

a. Pelvic Inflammatory Disease (PID) 

 Treatment: A combination of ceftriaxone (500 mg IM) plus doxycycline (100 mg 

orally twice daily for 14 days) is often used to cover N. gonorrhoeae and other 

potential pathogens. 

b. Epididymitis 

 Treatment: Ceftriaxone (500 mg IM) plus doxycycline (100 mg orally twice 

daily for 10 days) or other appropriate regimens may be used based on clinical 

presentation. 

 

4. Follow-Up and Re-testing 

a. Re-testing 

 Timing: Patients should be re-tested for gonorrhea approximately 1 week after 

treatment if symptoms persist or if there is concern about treatment failure. This is 

particularly important if symptoms do not resolve or if there is ongoing risk of 

exposure. 

 Partner Testing: Sexual partners should be tested and treated to prevent 

reinfection. It is crucial that all partners from the past 60 days or since the last 

sexual contact are notified, tested, and treated as necessary. 

b. Resistance Monitoring: Surveillance for antibiotic resistance patterns is important to 

adapt treatment guidelines and ensure the use of effective therapies. 

 

5. Prevention and Counseling 

a. Education: Patients should be educated about safe sex practices, including the use of 

condoms, to reduce the risk of transmission and reinfection. 

b. Partner Notification: Ensuring that all recent sexual partners are notified and treated 

helps prevent the spread of gonorrhea and other STIs. 

c. Regular Screening: Individuals at high risk should undergo regular STI screenings to 

detect and treat infections early. 

 

Complications 

 

Gonorrhea, if left untreated, can lead to a range of complications affecting various body 

systems. These complications can have serious health implications and often require prompt 

and effective management. 

 

1. Complications in Men 

a. Epididymitis 

 Description: Inflammation of the epididymis, the coiled tube at the back of the 

testicle that stores and carries sperm. 

 Symptoms: Pain, swelling, and tenderness in the scrotum, potentially 

accompanied by fever and chills. 

 Outcome: Can lead to chronic pain and, in severe cases, infertility. 

b. Urethral Stricture 

 Description: Narrowing of the urethra due to scar tissue from chronic 

inflammation. 

 Symptoms: Difficulty urinating, reduced urine stream, and urinary obstruction. 

 Outcome: May require surgical intervention to correct. 
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c. Prostatitis 

 Description: Inflammation of the prostate gland. 

 Symptoms: Painful urination, pelvic pain, and discomfort during ejaculation. 

 Outcome: Can lead to chronic pelvic pain and sexual dysfunction. 

d. Disseminated Gonococcal Infection (DGI): 

 Description: Systemic spread of gonococcal bacteria leading to infection in other 

parts of the body. 

 Symptoms: Fever, rash, arthritis, tenosynovitis (inflammation of the tendons), 

and endocarditis. 

 Outcome: Requires more intensive treatment and can lead to severe joint damage 

or systemic complications. 

 

2. Complications in Women 

a. Pelvic Inflammatory Disease (PID) 

 Description: Infection of the reproductive organs, including the uterus, fallopian 

tubes, and ovaries. 

 Symptoms: Lower abdominal pain, abnormal vaginal discharge, fever, and pain 

during intercourse. 

 Outcome: Can lead to chronic pelvic pain, infertility, and ectopic pregnancy. PID 

increases the risk of infertility due to scarring of the fallopian tubes. 

b. Cervicitis 

 Description: Inflammation of the cervix. 

 Symptoms: Abnormal vaginal discharge, bleeding between periods, and pain 

during intercourse. 

 Outcome: Persistent cervicitis can lead to chronic pelvic pain and an increased 

risk of PID. 

c. Vulvovaginitis 

 Description: Inflammation of the vulva and vagina. 

 Symptoms: Itching, burning, and abnormal discharge. 

 Outcome: May contribute to chronic discomfort and increase susceptibility to 

other infections. 

d. Disseminated Gonococcal Infection (DGI) 

 Description: Systemic infection with gonococcal bacteria. 

 Symptoms: Similar to those in men, including arthritis, skin rashes, and systemic 

symptoms like fever. 

 Outcome: Can be severe and requires prompt and effective treatment. 
 

3. Complications in Both Genders 

a. Increased Risk of HIV 

 Description: Gonorrhea can cause mucosal inflammation and damage, increasing 

susceptibility to HIV transmission. 

 Outcome: Individuals with gonorrhea are at a higher risk of acquiring and 

transmitting HIV. 

 

b. Ophthalmia Neonatorum 

 Description: Neonatal conjunctivitis caused by gonococcal infection acquired 

during childbirth. 
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 Symptoms: Severe eye infection in the newborn, characterized by redness, 

swelling, and purulent discharge. 

 Outcome: Without treatment, can lead to blindness. Prophylactic treatment for 

newborns is essential. 

c. Systemic Complications 

 Description: Gonorrhea can lead to systemic infections affecting multiple organs. 

 Symptoms: Fever, rash, arthritis, and in severe cases, endocarditis and meningitis. 

 Outcome: Requires aggressive treatment and can lead to long-term health issues. 
 

4. Complications of Untreated Gonorrhea 

a. Chronic Health Issues 

 Chronic Pain: Ongoing pelvic pain or scrotal pain due to complications such as 

PID or epididymitis. 

 Reproductive Health Impact: Infertility due to scarring of reproductive organs 

or fallopian tubes. 

b. Antibiotic Resistance 

 Description: Emergence of antibiotic-resistant strains of N. gonorrhoeae can 

complicate treatment and increase the risk of treatment failure. 

 Outcome: Requires the use of alternative antibiotics and more intensive 

surveillance and management. 
 

5. Prevention of Complications 

a. Early Detection and Treatment: Prompt diagnosis and treatment of gonorrhea can 

prevent the development of complications. Regular screening in high-risk populations 

helps in early identification. 

b. Partner Management: Ensuring that all sexual partners are tested and treated helps 

prevent reinfection and the spread of the disease. 

c. Education: Educating individuals about safe sex practices, including the use of 

condoms, can reduce the risk of gonorrhea and its complications. 
 

Prevention 
 

Preventing gonorrhea involves a combination of strategies aimed at reducing the risk of 

infection, promoting safe sexual practices, and ensuring effective treatment and management.  

 

Here’s a detailed look at the various approaches to prevent gonorrhea: 

1. Safe Sex Practices 

a. Condom Use 

 Description: Consistent and correct use of condoms during vaginal, anal, and oral 

sex significantly reduces the risk of gonorrhea and other sexually transmitted 

infections (STIs). 

 Effectiveness: Condoms act as a barrier that prevents direct contact with 

potentially infected bodily fluids and mucosal surfaces. 

 

b. Dental Dams 

 Description: Use of dental dams during oral sex can reduce the risk of 

transmission of gonorrhea and other STIs. 

 Effectiveness: Provides a barrier between the mouth and genital or anal areas, 
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reducing the risk of infection. 

c. Mutual Monogamy 

 Description: Engaging in a mutually monogamous relationship where both 

partners have been tested for STIs and are exclusively sexual partners. 

 Effectiveness: Reduces the number of sexual partners, thereby decreasing the risk 

of STI exposure. 

 

2. Regular STI Testing and Screening 

a. Routine Screening 

 Description: Regular screening for gonorrhea and other STIs, especially in high-

risk populations, is crucial for early detection and treatment. 

 Recommendations 
 Adolescents and Young Adults: Screen annually, particularly if sexually 

active with multiple partners or if they have a history of STIs. 

 Pregnant Women: Screen for gonorrhea during pregnancy to prevent 

transmission to the neonate. 

b. High-Risk Populations 

 Description: Individuals at higher risk, such as those with multiple sexual 

partners, men who have sex with men (MSM), and individuals with a history of 

STIs, should be screened more frequently. 

 

3. Partner Management and Notification 

a. Partner Testing and Treatment 

 Description: Ensure that all sexual partners of individuals diagnosed with 

gonorrhea are tested and treated. 

 Effectiveness: Prevents reinfection and further spread of the disease. It is crucial 

that partners are informed and treated simultaneously to reduce the risk of 

recurrence. 

b. Partner Services 

 Description: Public health services may provide partner notification services to 

help individuals inform their sexual partners about potential exposure. 

 Effectiveness: Facilitates timely testing and treatment of partners, reducing 

transmission rates. 

 

4. Education and Awareness 

a. Sexual Health Education 

 Description: Providing education on safe sex practices, the importance of STI 

testing, and the risks associated with gonorrhea. 

 Effectiveness: Increases awareness and encourages individuals to adopt 

preventive measures and seek medical advice. 

b. Prevention Campaigns 

 Description: Public health campaigns that promote condom use, regular testing, 

and safe sexual practices. 

 Effectiveness: Raises awareness and encourages behavior changes that reduce the 

risk of gonorrhea and other STIs. 
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5. Vaccination 

a. Current Status 

 Description: There is no vaccine currently available for gonorrhea. 

 Research: Ongoing research aims to develop a vaccine, but until then, other 

preventive measures remain essential. 

 

6. Prompt Diagnosis and Treatment 

a. Early Treatment 

 Description: Early diagnosis and treatment of gonorrhea prevent complications 

and the spread of the infection. 

 Effectiveness: Prompt treatment with appropriate antibiotics resolves the 

infection and reduces the risk of long-term health issues. 

b. Treatment Adherence 

 Description: Ensuring that individuals complete their prescribed antibiotic 

regimen to fully eradicate the infection. 

 Effectiveness: Prevents the development of antibiotic resistance and recurrence of 

the infection. 

 

7. Regular Health Check-Ups 

a. Comprehensive STI Testing 

 Description: Regular health check-ups that include STI testing as part of routine 

sexual health care. 

 Effectiveness: Allows for early detection of gonorrhea and other STIs, ensuring 

timely treatment and prevention of complications. 

 

8. Reducing Risky Behaviors 

a. Limiting Number of Sexual Partners 

 Description: Reducing the number of sexual partners to lower the risk of 

exposure to STIs. 

 Effectiveness: Decreases the likelihood of encountering partners who may have 

STIs. 

b. Avoiding High-Risk Sexual Practices: 

 Description: Avoiding practices that increase the risk of STI transmission, such 

as unprotected sex and sharing sex toys without proper cleaning. 

 Effectiveness: Reduces the risk of infection by minimizing exposure to 

potentially infected bodily fluids. 

 

Multiple-Choice Questions (Objective) 

 

1. What is the primary cause of meningitis? 

a. Virus 

b. Bacteria 

c. Fungus 

d. All of the above 
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2. Which pathogen is most commonly associated with bacterial meningitis? 

a. Streptococcus pneumoniae 

b. Enterovirus 

c. Cryptococcus neoformans 

d. Naegleria fowleri 

 

3. What is the primary diagnostic method for meningitis? 

a. Blood test 

b. Lumbar puncture (spinal tap) 

c. Urine test 

d. Skin biopsy 

 

4. Which type of medication is used to treat bacterial meningitis? 

a. Antivirals 

b. Antibiotics 

c. Antifungals 

d. Antiparasitics 

 

5. What is the main route of transmission for typhoid fever? 

a. Airborne droplets 

b. Contaminated food and water 

c. Direct contact 

d. Vector-borne 

 

6. Which test is most definitive for diagnosing typhoid fever? 

a. Urine culture 

b. Blood culture 

c. Stool test 

d. Serological test 

 

7. What is the primary treatment for typhoid fever? 

a. Antivirals 

b. Antibiotics 

c. Vaccination 

d. Supportive care 

 

8. Which organism causes leprosy? 

a. Mycobacterium leprae 

b. Mycobacterium tuberculosis 

c. Streptococcus pneumoniae 

d. Neisseria gonorrhoeae 

 

9. What is a major complication of untreated leprosy? 

a. Blindness 

b. Joint pain 

c. Skin rash 

d. Neuropathy 
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10. How is urinary tract infection (UTI) most commonly diagnosed? 

a. Blood test 

b. Urinalysis 

c. Stool test 

d. Skin biopsy 

 

11. What is the most common causative organism of UTIs? 

a. Escherichia coli (E. coli) 

b. Staphylococcus aureus 

c. Streptococcus pneumoniae 

d. Candida albicans 

 

12. Which symptom is most characteristic of cystitis? 

a. Fever 

b. Painful urination (dysuria) 

c. Nausea 

d. Headache 

 

13. What is the primary treatment for uncomplicated UTIs? 

a. Antivirals 

b. Antibiotics 

c. Antifungals 

d. Pain relievers 

 

14. What is the causative agent of AIDS? 

a. Human Immunodeficiency Virus (HIV) 

b. Hepatitis B virus 

c. Herpes Simplex Virus 

d. Human Papillomavirus (HPV) 

 

15. Which test is used to measure the number of CD4+ T cells in the blood? 

a. Urinalysis 

b. Complete blood count (CBC) 

c. CD4 count 

d. Liver function test 

 

16. What is the recommended treatment for HIV/AIDS? 

a. Antibiotics 

b. Antiretroviral therapy (ART) 

c. Vaccination 

d. Surgery 

 

17. Which stage of syphilis is characterized by a painless sore (chancre)? 

a. Primary syphilis 

b. Secondary syphilis 

c. Latent syphilis 

d. Tertiary syphilis 
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18. What is the primary treatment for syphilis? 

a. Antivirals 

b. Antibiotics 

c. Antifungals 

d. Pain relievers 

 

19. What is the most common symptom of gonorrhea in men? 

a. Joint pain 

b. Skin rash 

c. Urethral discharge 

d. Headache 

 

20. Which diagnostic test is most sensitive for detecting gonorrhea? 

a. Blood culture 

b. Gram stain 

c. Nucleic Acid Amplification Tests (NAATs) 

d. Urinalysis 

 

Short Answer Type Questions (Subjective) 

 

1. Describe the pathophysiology of bacterial meningitis. 

2. What are the common symptoms of viral meningitis? 

3. Explain the mechanism of infection in typhoid fever. 

4. What are the risk factors for developing urinary tract infections (UTIs)? 

5. Describe the diagnostic process for HIV/AIDS. 

6. What are the main symptoms of primary syphilis? 

7. How is gonorrhea transmitted? 

8. What are the complications of untreated syphilis? 

9. Describe the treatment regimen for typhoid fever. 

10. What preventive measures can reduce the incidence of UTIs? 

11. Explain the role of antiretroviral therapy in the management of HIV/AIDS. 

12. What are the symptoms of disseminated gonococcal infection (DGI)? 

13. How is leprosy diagnosed? 

14. What are the symptoms and complications of pelvic inflammatory disease (PID) caused 

by gonorrhea? 

15. Describe the pathogenesis of AIDS. 

16. What are the common diagnostic tests for syphilis? 

17. How can sexually transmitted infections (STIs) be prevented? 

18. What are the key features of fungal meningitis? 

19. Describe the epidemiology of typhoid fever. 

20. What are the potential complications of untreated UTIs? 

 

Long Answer Type Questions (Subjective) 

 

1. Discuss the pathophysiology, symptoms, diagnosis, treatment, and prevention of 

meningitis. 

2. Explain the epidemiology, pathophysiology, diagnosis, treatment, and complications of 

typhoid fever. 

3. Describe the pathogenesis, symptoms, diagnosis, and treatment of HIV/AIDS. 
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4. Discuss the stages, symptoms, diagnosis, treatment, and complications of syphilis. 

5. Explain the pathophysiology, symptoms, diagnosis, treatment, and prevention of urinary 

tract infections (UTIs). 

6. Describe the epidemiology, pathogenesis, symptoms, diagnosis, treatment, and 

complications of gonorrhea. 

7. Discuss the pathophysiology, symptoms, diagnosis, treatment, and complications of 

leprosy. 

8. Explain the prevention, diagnosis, and treatment of sexually transmitted infections 

(STIs). 

9. Describe the impact of HIV/AIDS on public health and the strategies to control its 

spread. 

10. Discuss the diagnostic and treatment challenges associated with antibiotic-resistant 

gonorrhea. 

 

Answer Key for MCQ Questions 

 

1. d. All of the above 

2. a. Streptococcus pneumoniae 

3. b. Lumbar puncture (spinal tap) 

4. b. Antibiotics 

5. b. Contaminated food and water 

6. b. Blood culture 

7. b. Antibiotics 

8. a. Mycobacterium leprae 

9. d. Neuropathy 

10. b. Urinalysis 

11. a. Escherichia coli (E. coli) 

12. b. Painful urination (dysuria) 

13. b. Antibiotics 

14. a. Human Immunodeficiency Virus (HIV) 

15. c. CD4 count 

16. b. Antiretroviral therapy (ART) 

17. a. Primary syphilis: "Primary Syphilis 

18. b. Antibiotics 

19. c. Urethral discharge 

20. c. Nucleic Acid Amplification Tests (NAATs) 

 

 

 

 

 


