






Megan Chandler
Highlight

Megan Chandler
Highlight





Megan Chandler
Highlight



Megan Chandler
Highlight



Megan Chandler
Highlight









 ardio vasc ular    CARDIOVASCULAR—PathologyC ardio   vasc  ular    CARDIOVASCULAR—Pathology S EC TION III

new 
image  
for 2026 
pass1

315 

Cardiomyopathies (continued)

I band I band

Z disk

H zone

A band

Sarcomere

Z disk

Thin filament

I band thin
filaments

H zone thick
filaments

A band (outer edge)
thick and thin filaments

M line

Thick filament

Sarcomeres added in parallel

Sarcomeres added in series

Cross section

Concentric hypertrophy

Cross section

Normal heart

Z disk

Cross section

Eccentric hypertrophy

© 2026 First Aid for the USMLE Step 1



Hematology and Oncolog y   hematology and oncology—PathologySECT  ION  III438

Myeloproliferative 
neoplasms

Malignant hematopoietic neoplasms with varying impacts on WBCs and myeloid cell lines.

Polycythemia vera Primary polycythemia. Disorder of � RBCs, usually due to acquired JAK2 mutation. May present 
as intense itching after shower (aquagenic pruritus). Rare but classic symptom is erythromelalgia 
(severe, burning pain and red-blue coloration) due to episodic blood clots in vessels of the 
extremities A . Associated with hyperviscosity and thrombosis (eg, PE, DVT, Budd-Chiari 
syndrome).
� EPO (vs 2° polycythemia, which presents with endogenous or artificially � EPO).
Treatment: phlebotomy, hydroxyurea, ruxolitinib (JAK1/2 inhibitor).

Essential 
thrombocythemia

Characterized by massive proliferation of megakaryocytes and platelets. Symptoms include 
bleeding and thrombosis. Blood smear shows markedly increased number of platelets, which may 
be large or otherwise abnormally formed B . Erythromelalgia may occur.

Myelofibrosis Atypical megakaryocyte hyperplasia  � TGF-β secretion  � fibroblast activity  obliteration of 
bone marrow with fibrosis. Associated with massive splenomegaly and “teardrop” RBCs C . “Bone 
marrow cries because it’s fibrosed and is a dry tap.” 

RBCs WBCs PLATELETS PHILADELPHIA CHROMOSOME JAK2 MUTATIONS

Polycythemia vera � � � ⊝ ⊕

Essential 
thrombocythemia

− − � ⊝ ⊕ (30%-50%)

Myelofibrosis � Variable Variable ⊝ ⊕ (30%-50%)

CML � � � ⊕ ⊝

A B C

Oncogenic signaling pathways in hematologic malignancies
MUTATION MECHANISM � MALIGNANCY

BCR-ABL (t[9;22]) � constitutive tyrosine kinase (ABL)  � RAS/MAPK and PI3K/AKT  CML, some B-cell ALL
(“Philly chromosome”)

JAK2 V617F � JAK-STAT signaling  PV > ET > PMF, � EPO in PV

CALR/MPL Non-JAK MPN drivers in essential thrombocythemia/primary myelofibrosis  � JAK-STAT, 
normal EPO

FLT3-ITD/FLT3-TKD � tyrosine kinase  � MAPK/PI3K in AML

KIT (D816V) � c-Kit tyrosine kinase  clonal mast cell proliferation  systemic mastocytosis (� tryptase,
flushing, pruritus)
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Neurology a nd Spec ial S e ns es   neurology—PathologySEC TIO N III536

Idiopathic intracranial 
hypertension

Also called pseudotumor cerebri. � ICP with normal brain imaging (eg, no mass, hydrocephalus, or 
venous sinus thrombosis) and normal CSF composition. MRI may show empty sella, flattening of 
the posterior globe, or transverse sinus stenosis (2° to � ICP).

Symptoms: headache, papilledema, CN VI palsy (rare).

Venous sinus stenosis–
induced intracranial 
hypertension

Dural sinus narrowing � � venous pressure � � CSF absorption � � ICP. Often 2° to chronic 
thrombosis, fibrotic narrowing, or compression by arachnoid granulations. Focal transverse sinus 
stenosis on magnetic resonance venography.

Hydrocephalus � CSF volume � ventricular dilation +/− � ICP.

Communicating

Communicating 
hydrocephalus

� CSF absorption by arachnoid granulations (eg, arachnoid scarring post-meningitis) � � ICP,
papilledema, herniation. All ventricles are dilated.

Normal pressure 
hydrocephalus 

Affects older adults; idiopathic; CSF pressure elevated only episodically; does not result in 
increased subarachnoid space volume. Expansion of ventricles A  distorts the fibers of the corona 
radiata � triad of gait apraxia (magnetic gait), cognitive dysfunction, and urinary incontinence. 
“Wobbly, wacky, and wet.” Treatment: CSF drainage via LP or shunt placement.

Noncommunicating (obstructive) 

Noncommunicating 
hydrocephalus

Caused by structural blockage of CSF circulation within ventricular system (eg, stenosis of 
aqueduct of Sylvius, colloid cyst blocking foramen of Monro, tumor B ). Ventricles “upstream” of 
the obstruction are dilated.

Hydrocephalus mimics

Ex vacuo 
ventriculomegaly

Appearance of � CSF on imaging C , but is actually due to � brain tissue and neuronal atrophy 
(eg, Alzheimer disease, HIV, frontotemporal dementia, Huntington disease). ICP is normal; NPH 
triad is not seen.

A B C
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Neurology a nd Special S e ns e s   neurology—OPHTHALMOLOGYNeur olog y and S pec ial S ens es   neurology—OPHTHALMOLOGY S EC TION III 559 

Eyelid disorders
DISORDER PRESENTATION

Preseptal cellulitis Anterior soft tissue eyelid infection. Mild presentation with unilateral ocular pain, swelling, 
and erythema A  present at rest.

Orbital cellulitis Posterior eyelid infection affecting orbit contents (fat and muscles) B , 2º to bacterial sinusitis. 
Pain and double vision (diplopia) with eye movement. Risk of vision loss, cavernous sinus 
thrombosis, and intracranial spread. Most commonly caused by S aureus and streptococci.

Blepharitis Eyelid margin and lid inflammation, irritation, and crusting C .

Hordeolum (stye) Acute infection of the sebaceous or sweat glands of the eyelid. Tender, erythematous nodule.

Chalazion Noninfectious granulomatous inflammation D  caused by obstruction of a meibomian 
(modified sebaceous) or Zeis (sebaceous) gland. 

Xanthelasma Yellowish patch on medial eyelid. May be associated with genetic and lifestyle factors, eg, 
high cholesterol.

A CB D
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Rep roduc tive   REPRODUC TIVE—EmbryologySECTIO  N III640

Sexual differentiation
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Internal male
genitalia

Seminal vesicle
Epididymis 

Ejaculatory duct
Ductus deferens

External male
genitalia

Penis 
Scrotum
Prostate 

External female
genitalia

Clitoris 
Labia 

Distal vagina

Internal female
genitalia

Fallopian tubes
Uterus

Proximal vagina

Pubic, axillary, and facial hair, 
 penis size/length,

growth spurt, etc
Breast development Pubic and axillary hair

In XY individuals absence of Sertoli cells or lack 
of Müllerian-inhibiting substance � develop 
both male and female internal genitalia and 
male external genitalia (streak gonads)

5α-reductase deficiency—inability to convert 
testosterone into DHT � male internal 
genitalia, atypical external genitalia until 
puberty (when � testosterone levels cause 
masculinization)

In the testes:
Leydig leads to male (internal and external) 

sexual differentiation.
Sertoli shuts down female (internal) sexual 

differentiation.

Uterine (Müllerian 
duct) anomalies

� fertility and � risk of complicated pregnancy (eg, spontaneous abortion, prematurity, FGR,
malpresentation). Hysterosalpingogram of normal uterus demonstrates normal uterine cavity and
intraperitoneal spill of contrast (indicative of patent fallopian tubes).

Septate uterus Incomplete resorption of septum A . Common anomaly. Treat with septoplasty.

Bicornuate uterus Incomplete fusion of Müllerian ducts B .

Uterus didelphys Complete failure of fusion � double uterus, cervix, vagina C .

Normal Septate Bicornuate Didelphys

A
Normal Septate Bicornuate Didelphys

B
Normal Septate Bicornuate Didelphys

C
Normal Septate Bicornuate Didelphys
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SECTIO  N III676 Rep roduc tive   REPRODUC TIVE—Pharmacology

Anabolic (androgenic) steroids

MECHANISM Exogenous synthetic testosterone derivatives bind androgen receptor in muscle � � protein 
synthesis, erythropoiesis, muscle mass; binding of glucocorticoid receptors inhibits muscle 
breakdown.

Negative feedback � � GnRH � � LH/FSH � � endogenous testosterone, spermatogenesis.

PERFORMANCE EFFECTS � lean mass, strength, recovery; no true � aerobic capacity.

ADVERSE EFFECTS Hepatotoxicity (� AST/ALT, cholestasis, hepatic adenoma), polycythemia (� EPO).
Psychiatric: aggression (“roid rage”), mania, withdrawal depression; mood swings common.
Cardiovascular: � LDL, � HDL � � atherosclerosis/MI risk.
Males: Testicular atrophy, infertility (� spermatogenesis), gynecomastia (� aromatization � � E2), 

acne, premature epiphyseal closure (young users).
Females: Virilization (hirsutism, amenorrhea, clitoromegaly), � breast size, acne, alopecia.

ENDOCRINE FEEDBACK Chronic use � � GnRH � � LH/FSH � � intratesticular T � azoospermia, infertility.
Recovery slow post-discontinuation.

NOTES Suspect usage in young male with infertility + high muscle mass + small testes + gynecomastia 
(not a side effect with stanozolol use due to fusion of A ring, no aromatization can occur).

Antiandrogens
DRUG MECHANISM CLINICAL USE ADVERSE EFFECTS

Abiraterone 17α-hydroxylase/17,20-lyase 
inhibitor (� steroid synthesis)

Prostate cancer Hypertension, hypokalemia
(� mineralocorticoids)

Finasteride 5α-reductase inhibitor
(� conversion of testosterone to

DHT)

BPH, androgenetic alopecia Gynecomastia, sexual 
dysfunction

Flutamide, 
bicalutamide

Nonsteroidal competitive 
inhibitors at androgen 
receptor (� steroid binding)

Prostate cancer Gynecomastia, sexual 
dysfunction

Ketoconazole 17α-hydroxylase/17,20-lyase 
inhibitor

Prostate cancer Gynecomastia

Spironolactone Androgen receptor and 
17α-hydroxylase/17,20-lyase 
inhibitor

PCOS Amenorrhea

Tamsulosin

MECHANISM α1-antagonist selective for α1A/D receptors in prostate (vs vascular α1B receptors) � � smooth muscle 
tone � � urine flow.

CLINICAL USE BPH.

Minoxidil

MECHANISM Direct arteriolar vasodilator.

CLINICAL USE Androgenetic alopecia, severe refractory hypertension.
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SE C TIO N III706 Respi rato r y   respiratory—pharmacology

Triple therapy for 
chronic obstructive 
pulmonary disease

Combined inhaled corticosteroids (� airway inflammation), long-acting β2-agonists 
(bronchodilation), and long-acting muscarinic agonists (� bronchoconstriction, � mucus) for 
treatment of COPD with persistent dyspnea or exacerbations. Complementary mechanisms � 
� FEV1, � exacerbations. 

PCV20 vaccine 20-valent pneumococcal conjugate vaccine: T-cell–dependent IgG response � � nasopharyngeal 
colonization; adds serotypes beyond PCV13/15 � broader coverage/protection against lobar 
pneumonia. Plenty CoVered in 20.

Pulmonary hypertension drugs
DRUG MECHANISM CLINICAL NOTES

Endothelin receptor 
antagonists

Competitively antagonize endothelin-1 
receptors � � pulmonary vascular resistance.

Hepatotoxic (monitor LFTs).
Example: bosentan.

PDE-5 inhibitors Inhibit PDE-5 � � cGMP � prolonged 
vasodilatory effect of NO.

Also used to treat erectile dysfunction. 
Contraindicated when taking nitroglycerin 
or other nitrates (due to risk of severe 
hypotension).

Example: sildenafil.

Prostacyclin (PGI2) 
analogs

Have direct vasodilatory effects on pulmonary 
and systemic arterial vascular beds. Inhibit 
platelet aggregation.

Adverse effects: flushing, jaw pain.
Examples: epoprostenol, iloprost.

Endothelin pathway Nitric oxide pathway Prostacyclin pathway

Basement
membrane

Smooth muscle

Endothelium L-arginine

L-citrulline

Nitric oxide

Endothelin
receptor

antagonist

Proendothelin

Endothelin-1

Prostacyclin
analogs

Arachadonic acid

Prostacyclin

PDE-5 inhibitors

cAMP

cGMP

Nitrates

Endothelin
receptor

PIP₂ IP₃
GTP

Vasodilation and
 proliferation

Vasoconstriction and
 proliferation

 Ca2+

Sotatercept Fusion protein (activin receptor paired with the Fc portion of IgG) that binds/traps TGF-β 
molecules (activins and growth differentiation factors) � � pulmonary arteriolar remodeling.

Treatment for PAH (group 1 pulmonary hypertension). Adverse effects: � Hb, thrombocytopenia 
� � bleeding risk (eg, epistaxis; monitor Hb/platelets), telangiectasia, hypertension, headache, 
rash, teratogenic (contraception required). 
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R apid R ev iew   EXAM PIVOTS S EC T ION III 739 

SHARED CLINICAL FEATURES COMMON DISTRACTOR CORRECT ANSWER DIFFERENTIATING CLUES

Severe chest pain after 
forceful vomiting

Mallory-Weiss tear Boerhaave syndrome 
(transmural rupture)

Distal esophagus most often 
affected; crepitus (Hamman sign), 
mediastinal/pleural air on CXR/CT; 
rapid sepsis risk

Progressive dysphagia with 
weight loss

Achalasia Esophageal carcinoma 
(SCC or adenocarcinoma)

Mechanical obstruction pattern (solids 
first); age/risk factors (EtOH, tobacco 
for SCC; Barrett esophagus for 
adenocarcinoma)

Dysphagia to both 
solids and liquids with 
regurgitation

Scleroderma esophageal 
dysmotility

Achalasia � LES tone + failure of relaxation
(manometry); “bird‑beak” on barium
swallow; may be due to Chagas
disease (T cruzi) in endemic areas

Epigastric pain related to 
eating

Gastric ulcer Duodenal ulcer Pain  with eating � weight gain; H 
pylori common; posterior duodenal 
ulcer � gastroduodenal artery bleed

Chronic diarrhea, 
� inflammatory markers

Ulcerative colitis Crohn disease Transmural “skip” lesions, noncaseating 
granulomas, creeping fat; � risk of 
fistulas/strictures

Middle-aged woman with 
pruritus, cholestatic labs 
(� ALP, � GGT)

Primary sclerosing 
cholangitis

Primary biliary cholangitis Anti‑mitochondrial Ab ⊕; 
autoimmune intrahepatic bile duct 
destruction; Sjögren association

RUQ pain with fever Acute cholecystitis Ascending cholangitis Charcot triad (+/– hypotension and 
confusion = Reynolds pentad); 
common bile duct obstruction

Hematology/Oncology

Microcytosis, low ferritin, 
� TIBC

ACD Iron deficiency anemia Low ferritin is key; ACD = low iron + 
low TIBC + normal/� ferritin

RBCs with “bites” taken 
out, Heinz bodies

Thalassemia G6PD deficiency Oxidant stress (sulfa, fava, infection) + 
episodic hemolysis

“Owl-eye” nuclei in B-cell 
lineage cells

Non-Hodgkin lymphoma Hodgkin lymphoma CD15+ CD30+; bimodal age 
distribution; B symptoms; EBV 
association

Joint bleeds, no mucosal 
symptoms

von Willebrand disease Hemophilia A/B X-linked; only PTT �; joint rather than
mucosal bleeding

Heavy periods, epistaxis, 
gum bleeding

ITP von Willebrand disease Prolonged bleeding time; platelet count 
usually normal in vWF and usually 
 in ITP

Hematuria, dysuria post-
chemo

UTI Hemorrhagic cystitis Prevent with mesna; acrolein 
metabolite

Bleeding/bruising + 
promyelocytes on smear

ITP APL t[15;17] Auer rods, DIC risk, responds to 
all‑trans retinoic acid

Musculoskeletal, Skin, and Connective Tissue

Elderly patient with joint 
pain and stiffness 

Rheumatoid arthritis Osteoarthritis Asymmetric, DIP joint +/– PIP joint, 
improves with rest

R apid R ev iew  EXAM PIVOTS
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Rapid Review   EXAM PIVOTSSE C T IO N III740

SHARED CLINICAL FEATURES COMMON DISTRACTOR CORRECT ANSWER DIFFERENTIATING CLUES

Young man with chronic 
back pain

Mechanical back pain Ankylosing spondylitis 
(HLA-B27)

Improves with activity; presents with 
radiographic sacroilitis (bamboo 
spine)

Swollen, painful joint 
(acute monoarthritis) 
+/– fever

Gout Septic arthritis High fever, � WBCs, positive Gram 
stain from joint aspiration

Unilateral red, swollen, 
tender leg

DVT Cellulitis Warmth, poorly demarcated erythema, 
systemic symptoms; not associated 
with risk factors for thrombosis

Proximal muscle weakness 
+ � CK

Polymyositis Dermatomyositis Skin findings (heliotrope rash, Gottron 
papules)

Painful vesicular rash HSV Herpes zoster Dermatomal distribution, does not 
cross midline in VZV

Heel pain in a runner Achilles tendinitis Plantar fasciitis Pain worse with first step in morning, 
point tenderness at medial calcaneal 
tuberosity

Trauma patient with leg 
pain +/– pulselessness

Fracture pain Compartment syndrome Pain out of proportion to exam, pain 
with passive stretch, paresthesia

Elderly patient with bone 
pain, � ALP

Bone metastasis Osteitis deformans Mosaic bone pattern, normal Ca2+/
PO4

–, and risk of hearing loss

Elderly patient with 
headache and no trauma 

Cluster headache Giant cell arteritis � ESR, jaw claudication; risk of vision
loss

Teen with painful bone 
mass

Ewing sarcoma Osteosarcoma Metaphyseal involvement, sunburst 
appearance on x-ray

Elderly patient with brittle 
bones 

Osteitis deformans Osteopetrosis Dense, brittle bones; defective 
osteoclast resorption

Severe pain + erythema 
in limb

Cellulitis Necrotizing fasciitis Rapid progression, pain out of 
proportion to exam, systemic toxicity, 
crepitus; surgical emergency

Neurology and Special Senses

Acute-onset paralysis Stroke Guillain Barré syndrome Symmetric, progressive; areflexia and 
albuminocytologic dissociation in 
CSF

Ptosis/diplopia Oculomotor palsy Myasthenia gravis AChR Abs; thymoma; weakness 
worsens with activity

Proximal weakness Myasthenia gravis Lambert-Eaton syndrome Caudal-to-cranial disease progression; 
 ACh release from presynaptic
nerves, improves with use; associated 
with small cell lung cancer

Tremor with abnormal 
movement patterns

Essential tremor Parkinson disease Resting “pill-rolling” tremor, 
bradykinesia, rigidity + Lewy bodies

Sudden severe headache Migraine Subarachnoid hemorrhage Thunderclap onset +/– nuchal 
rigidity; xanthochromia on LP; berry 
aneurysm rupture

© 2026 First Aid for the USMLE Step 1

Megan Chandler
Highlight

Megan Chandler
Highlight


	Pages from FAS1_2026_00_Section_I
	Pages from FAS1_2026_01-Biochem
	Pages from FAS1_2026_02-Immunology
	Pages from FAS1_2026_03-Microbiology
	Pages from FAS1_2026_04-Pathol
	Pages from FAS1_2026_05-Pharmacology
	Pages from FAS1_2026_06-PubHealth
	Pages from FAS1_2026_07-Cardio
	Pages from FAS1_2026_09-Gastrointestinal
	Pages from FAS1_2026_10-HemaOncol
	Pages from FAS1_2026_12-Neurol
	Pages from FAS1_2026_15-Repro
	Pages from FAS1_2026_16-Respiratory
	Pages from FAS1_2026_17_Rapid Rev



