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21
A 26 yo F presents to the ED with a chief complaint of right flank pain. The 

patient has a history of IVDU. CMP is notable for a Cr of 6. A pelvic exam reveals 

a fungating mass at the level of the ectocervix. US is consistent with R sided 

hydronephrosis. Dx?

MCC of hydronephrosis detected on a fetal US (+ Loc)? Likely cause in a 2 yo M?

Likely cause of hydronephrosis in a 65 yo M?

Likely cause of hydronephrosis in a 45 yo M presenting with acute onset severe 

flank pain with a UA revealing 100 RBCs/hpf?

Likely cause of hydronephrosis in a 65 yo M with a hx of prostate cancer treated 

with external beam radiation. How is an acute urinary obstruction treated?



22
A 6 ft 6 in male is accompanied to the ED by his wife and maternal uncle 30 mins after 

he began to complain of a weird sensation in his right eye. Funduscopic exam is 

notable for an upward dislocation of the lens in his right eye and floating debris in the 

posterior chamber of the same eye. There are no deficits in the left eye. VS are notable 

for a BP of 160/95. S1 and S2 are normal with no murmurs, rubs, or gallops. Urinalysis 

reveals 10 RBCs/hpf with a large number of RBC casts. The patient’s uncle is wearing 

hearing aids and has been on dialysis for the past 9 months. The most likely etiology of 

the patient’s chief complaint is?

a. Increased serum levels of homocysteine secondary to a MTHFR deficiency

b. The formation of autoantibodies against Type 4 collagen

c. Defects in the fibrillin glycoprotein

d. Defects in alpha chains of type 4 collagen

e. Intimal tear secondary to a cystic medial degeneration of the aortic wall



22 Key
-The best answer is D.

-This patient has Alport’s syndrome, an X linked disorder (hence classically guys on 

NBMEs) characterized by a defect in specific chains (usually alpha 5) of T4 collagen. 

This presents with the triad of ocular problems (can’t see), nephritic syndrome (can’t 

pee), and sensorineural hearing issues (can’t hear a high C).

-Contrast with the formation of autoantibodies against T4 collagen (usually alpha 3 

chain) in Goodpasture’s syndrome.

-T4 collagen is found in the GBM, lens, and hair cells of the inner ear which explains 

the symptom localization with this disease.

-Renal biopsy with EM will classically reveal a “basket weave” appearance of the GBM.



23
Anasarca and 4+ proteinuria in a 14 yo with a 9 week history of a 10 Lb 

weight loss, fevers, night sweats, and hepatosplenomegaly. A biopsy of 

one of these lymph nodes 7 weeks ago revealed binucleated CD19 and 

20+ cells. Dx? Pathophysiology? Disease class? Findings on LM? 

Findings on EM? Findings on IF? Classic demographic? Tx strategies? 

Malignancy associations? Classic findings on urinalysis? Classic 

findings on microscopic examination of the PCT (+ mechanism)?



24 
MCC of nephrotic syndrome in Hispanics and African Americans? 

Pathophysiology? Classic finding on LM? On EM? On IF? What is one 

immunodeficiency syndrome that has a strong association with this 

cause of nephrotic syndrome (+ specific type)? Other disease 

associations? How is this disorder treated? What is the most likely 

outcome of this disorder (compare with minimal change disease)?



25-What is the kind of RTA (recognizing associations)? 
Peaked T waves in a patient with an RTA. RTA in a patient with skin 

hyperpigmentation, hypotension, and a history of Hashimoto’s. RTA in 

a patient with a history of Sjogren’s. RTA in a patient with a history of 

Fanconi syndrome (or benzene ring looking stones in the urine) or 

multiple myeloma.  The RTA algorithm (with some very basic/surface 

level pathophysiology if there’s time). Why would a T2 RTA present 

with signs of osteomalacia? Drug class causing a T2 RTA. Drug classes 

causing a T4 RTA. 

As an addendum, what is Fanconi syndrome? How would it routinely 

present? Is there a weird 30S inhibitor that could cause this disorder?



26
The pathophysiology of Bartter’s, Gitelman’s, and Liddle’s syndrome 

(defects, location, mechanism of inheritance, elyte imbalances, tx 

strategies). How can Bartter’s syndrome be differentiated from 

Gitelman’s syndrome elyte wise? How can the metabolic alkalosis of 

Bartter’s syndrome be differentiated from the metabolic alkalosis 

associated with vomiting? How can Bartter’s/Gitelman’s be 

differentiated from Liddle’s based on aldosterone levels?



27 (AB = Acid Base)
Classic AB anomaly associated with an OD on salicylates (+ tx), patient 

ODing on heroin, patient with a PE, asthma exacerbation (+ ominous 

sign), vomiting, Conn syndrome, taking loop and thiazide diuretics, taking 

Acetazolamide, taking spironolactone. How does the body compensate for 

“metabolic AB disorders”? How does the body compensate for “respiratory 

AB disorders”? Reasoning behind the anion gap equation. HAGMA 

mnemonic. Common causes of a NAGMA. Winters Formula. 

Differentiating b/w the metabolic alkalosis associated with vomiting and 

Conn syndrome (volume status, amount of Cl in the serum, amount of Cl 

in the urine???, response to NS administration). How is the metabolic 

alkalosis secondary to Conn syndrome treated?



The Urine Anion Gap/Metabolic Acidosis (Na + K - Cl)
-The major cations and anions in the urine are Na/K/Cl. Essentially 100% of all filtered 

bicarb is reabsorbed so it should NOT appear in the urine.

-Under normal circumstances, the # of cations = # of anions in the urine. It is also 

normal for the cations to slightly exceed the anions, but not by much (UAG is usually 

zero or slightly positive).

-In a person with metabolic acidosis, say a person with severe diarrhea (losing bicarb 

through the anus so the person becomes acidotic), the kidney puts in overtime hours 

to get rid of the excess acid. Ammonia plays a big role in the excretion of H+ ions with 

the creation of ammonium. Increased ammonium in the urine means that the kidneys 

are “appropriately responding” to a high acid load.



The Urine Anion Gap (Na + K - Cl) contd.
-“We cannot pee out electricity”. Ammonium ions are neutralized with 

Cl. Therefore, the amount of chloride will be increased in the urine. A 

high amount of Cl makes it possible for the anions that are found in 

the urine to exceed the # of cations. This makes the UAG negative. In 

the setting of a normal anion gap metabolic acidosis, a “neGUTive” 

UAG indicates GI losses of bicarb (useful mnemonic).

-You may wonder, why all this business with Cl when we can just 

measure ammonium in the urine? It is quite difficult to measure this 

clinically. Cl serves as a very good surrogate since it increases with 

increased NH4+.



28
A patient presents with a chief complaint of cough and high fevers for the 

past 2 days. PE is notable for anasarca with a UA revealing 4+ proteinuria. 

What is the mechanism behind this patient’s increased infection risk? 

Defining feature of nephrotic syndrome (NES). What is the mechanism 

behind the edema observed in NES (+ kind of pleural effusion)? Patient 

presenting with NES complaining of acute onset SOB with ABGs notable 

for hypoxia (mechanism). Flank pain in a patient with NES (+ 2 other HY 

iterations). Associated urinary casts. MCC of NES in Caucasians, African 

Americans/Hispanics, kids? NES in a patient with a renal bx revealing +ve 

apple green birefringence staining (+ what are the 2 kinds of this 

disorder)?



29
MCC of CKD in the US. Classic finding on LM in a patient with 

this cause of CKD. Mechanism behind the renal damage in this 

disorder (buzz phrase for exams)? Slowing down kidney damage 

with this disorder (+ associated mechanism)? What happens to 

the GBM in this disorder?



30
33 yo M presents with a 3 week history of red urine. He has also been complaining of 

pain in his fingers and toes whenever he steps out in cold weather. UA is notable for 

RBC casts. BP is 170/100. A renal biopsy is obtained with EM revealing large deposits 

completely covered by the glomerular basement membrane. Further workup of the 

patient will most likely reveal which of the following additional findings?

a. Decreased serum levels of the complement protein C3

b. Increased serum levels of the complement proteins C1, C2, and C3

c. Acellular, hyaline circular opacities within renal corpuscles

d. High titers of anti-streptolysin O antibodies

e. Decreased serum levels of the complement proteins C1, C2, and C3

f. Autoantibodies against antigens found in the lungs and GBM



30 Key
-Best answer is A. The patient has MPGN (in this case, type 2). This is also known as 

Dense Deposit Disease (DDD).

-Pathophysiology involves the formation of an IgG antibody (C3 nephritic factor) that 

keeps C3 convertase (from the alt. Complement cascade) constitutively active. This 

leads to a constant activation of this cascade and subsequently decreased levels of C3. 

The inflammation destroys the glomerulus.

-Contrast this with MPGN Type 1 (subendothelial tram tracks) where the 

antigen-antibody complex deposited causes a non-specific activation of the 

complement cascade. This reduces levels of complement proteins  C1, C3, and C4. This 

is a key distinguishing factor from MPGN T2 (where only C3 is low).

-Note the association of both diseases w/Hep B and C.



31
Given the following trigger statements, what is the most likely dx?

Red urine, subepithelial humps

Red urine, subendothelial tram tracks

Podocyte foot process effacement in a child w/lymphoma

Podocyte foot process effacement in a heroin user

Anasarca, subepithelial spike and dome

Red urine, basket weave appearance on EM + deafness

Red urine, intramembranous dense deposits on EM

Mesangial deposits + palpable purpura below the buttocks

Acellular hyaline deposits +4+ proteinuria + HbA1c of 9%

Hemoptysis, hematuria, and saddle nose deformity

Hemoptysis and hematuria, no sinusitis

CBC notable for a 10% eosinophilia + red urine + asthma

Apple green birefringence with Congo Red staining

Linear IgG deposits on IF



31 Key
Given the following trigger statements, what is the most likely dx?

Red urine, subepithelial humps-PSGN

Red urine, subendothelial tram tracks-MPGN Type 1

Podocyte foot process effacement in a child w/lymphoma-Minimal Change Dz

Podocyte foot process effacement in a heroin user-FSGS

Anasarca, subepithelial spike and dome-Membranous Nephropathy

Red urine, basket weave appearance on EM + deafness-Alport Syndrome (COL4A5 mut.)

Red urine, intramembranous dense deposits on EM-MPGN Type 2

Mesangial deposits + palpable purpura below the buttocks-IgA Nephropathy (w/HSP)

Acellular hyaline deposits +4+ proteinuria + HbA1c of 9%-Diabetic nephropathy

Hemoptysis, hematuria, and saddle nose deformity-Wegener’s (GPA), c-ANCA 

(anti-proteinase 3 antibodies, T3 HSR)

Hemoptysis and hematuria, no sinusitis-Goodpasture’s syndrome (T2 HSR)

CBC notable for a 10% eosinophilia + red urine + asthma-Churg Strauss (EGPA), p-ANCA 

(anti-myeloperoxidase antibodies, also a T3 HSR). May see crescents.

Apple green birefringence with Congo Red staining-Amyloidosis

Linear IgG deposits on IF-Goodpasture’s syndrome (vs granular for most other syndromes!)



As an aside… (Crescentic Glomerulonephritis)
Usually a little difficult for med studs to remember the 3 types of RPGN but if you 

categorize them by the IF staining pattern in some sort of gradation (+/- some mnemonics), 

it becomes a lot easier;

Type 1 is lInear staining

Type 2 is granular staining

Type 3 is no staining (a paucity of staining, hence pauci immune)

T1 is Goodpasture’s (anti-GBM antibodies), T2 are the other HY mainly nephritic 

syndromes (with immune complex deposits), T3 are the ANCA wellfellows (without 

immune complex deposits->Wegener’s, Churg Strauss, and MPA). As a special exception, 

lupus causes DPGN (a T2 RPGN, Diffuse Proliferative GN). As a HY integration with 

immuno for Step 1, the T2 RPGNs are T3 HSRs (vs Goodpasture’s which is a T2 HSR!).



32
In comparing MCD to membranous nephropathy, which is 

associated with hematologic malignancies? Which is associated 

with solid malignancies? Sudden onset flank pain and profound 

hematuria in a patient with a history of membranous 

nephropathy. Classic EM finding in membranous nephropathy. 

Classic finding on IF? What is the antigen in the 

antigen-antibody complex that is deposited to cause the damage 

associated with membranous nephropathy? Don’t forget the Hep 

B and C association.



33
Periorbital edema + hematuria + resolved impetigo that began 3 weeks 

ago. Dx? Differentiating this disorder from IgA nephropathy (timeline, 

deposits)? Findings on EM? Findings on IF? Associated antibodies (+ 

which is more specific for a skin infection?)? Does taking antibiotics 

reduce the incidence of this disorder? Can rheumatic fever arise from a 

Strep skin infection? Can rheumatic fever arise from a Strep UR 

infection?

As a summary, differentiate b/w nephritic and nephrotic syndrome by 

the following->cells mediating damage, amount of proteinuria, kind of 

cast, pattern of edema, presence of HTN



34
Steadily rising Cr + microscopic hematuria + Hb of 8 in a patient 

that takes a daily med for disabling R knee osteoarthritis. Dx? 

What are the 3 HY causes of the disorder highlighted above? 

What is the MCC of this disorder of the 3? 

T of 103 + truncal rash + eosinophiluria 7 days after starting an 

oral medication for postpartum mastitis. Dx? 



35
Match the combination of effects to the most likely drug.

Decreased levels of angiotensin 2/aldosterone, increased levels of renin/A1, hyperkalemia, 

T4 RTA, teratogen.

Decreased levels of A1/A2/Aldosterone, Increased levels of renin, hyperkalemia, T4 RTA, 

teratogen. What will be true of angiotensinogen levels with this drug?

Increased A1/A2/Renin, Decreased aldosterone, hyperkalemia, T4 RTA, teratogen.

Increased A1/A2/Renin/Aldosterone, hyperkalemia, T4 RTA, teratogen.

Treating Li induced nephrogenic diabetes insipidus.

Switch to this drug in a patient with a dry cough taking Enalapril (+ mechanism)?

Lip swelling and respiratory difficulty in a patient that was recently started on a drug for 

HTN. His dad died of hypoxic respiratory failure after a similar episode. Dx? Mechanism? 

Drug class? Other contraindications to this drug class?

Slows down kidney damage in DKD.

Hyperkalemia, gynecomastia, decreased libido (+ mechanism, + alternative).

Most powerful diuretic.

Reducing the hypokalemia associated with furosemide use.



36
What would be true of the renal filtration fraction given the 

following parameters (+ mechanisms)?

Taking NSAIDs, multiple myeloma, any kind of volume 

depletion, kidney stone at the ureterovesical junction.



37
Estimating GFR (substance, mechanism)? Estimating renal plasma flow 

(substance, mechanism, over/underestimate)? Maintaining renal blood flow in 

a constant range (2 HY autoregulatory mechanisms). How can the number of 

doses of cephalosporins given to a patient be reduced by giving an additional 

drug that takes advantage of renal physiology (think back to WW2, + use in 

the tx of gout)? Does the measurement of Cr clearance over or underestimate 

GFR? Associated mechanism? What is the GFR trend with age? Why? General 

equation for calculating “renal rates/clearance” (LY for the most part). What 

will be true of the GFR in cirrhosis, nephrotic syndrome, acute urethral 

obstruction? Discussion of the factors affecting GFR.



38-Summary Slide/Repetition (Supply answer and why??)
What is the best measure of GFR?

Does creatinine over or underestimate GFR?

How is clearance calculated?

What does inulin clearance approximate?

What is the relationship b/w the clearance of creatinine and the GFR?

What is the relationship b/w the clearance of inulin and the GFR?

What is the relationship b/w the clearance of PAH and the GFR?

What could be said about free water clearance in the setting of SIADH? What 

should the relationship be b/w plasma and urine osmolality?

What should the relationship be b/w plasma and urine osmolality be in the 

setting of a central diabetes insipidus?



39
Summary of the renal transporters with associated 

pharmacology and endocrinology.



40
Summary of the types of hyponatremia plus a 

detailed discussion of underlying mechanisms and 

treatment. The 60-40-20 rule with fluid 

compartments in the body.

Discussion of K, Ca, and Mg metabolism along with 

HY exam scenarios (hormones, EKGs, 

malignancies).



Fluid Compartments of The Body
-60% of the body’s weight is water. Of this, ⅔ is intracellular and ⅓ is extracellular.

-The extracellular fluids include the fluid that rests in the interstitium (outside blood 

vessels and b/w tissues) which makes up ¾ of the total ECF volume and plasma that 

makes up ¼ of the ECF volume.

-The volume of the ECF is measured using a substance known as Inulin. Inulin has the 

ability to cross the membranes that line the vascular tree. Inulin does not make its way 

into cells. By giving a defined amount of inulin and then taking a blood concentration 

after equilibration is allowed, the volume we are looking for (ECF) can be 

conveniently measured using the Concentration = Mass/Volume relationship that is 

often used in chemistry. A similar process can be explored in the measurement of 

plasma volume albeit with the use of Albumin instead of Inulin. Albumin does not 

cross the membranes of the vascular tree.



Kidney Autoregulation-The Myogenic Mechanism
-Autoregulation refers to a variety of mechanisms employed by the kidneys to keep GFR 

constant over a wide range of blood pressures. High BPs increase GFR since the glomerular 

HP rises.

-The Myogenic Mechanism is a reflex that changes the afferent and efferent arteriole 

diameters based on changes in BP. An increase in BP leads to a constriction of the afferent 

arteriole. This process decreases the HP in the glomerular capillaries (GCs) which lowers 

the GFR.

-The underlying mechanism behind these reflexes is the modulation of ion channel opening 

and closing by stretch receptors. Increased stretch (from high BPs) leads to an opening of 

these ion channels, cell depolarization, and subsequent muscle contraction. This causes 

vasoconstriction.

-The opposing process occurs in the setting of low BPs.



Kidney Autoregulation-Tubuloglomerular Feedback
-Tubuloglomerular Feedback is another autoregulatory mechanism employed by the 

kidneys. This system works solely by observing how much NaCl is delivered to the 

macula densa which are a specialized group of cells that make up the DCT.

-High BPs increase the GFR. An increased GFR means more NaCl will be filtered at 

the glomerulus. The increased NaCl makes its way to the macula densa which 

responds by synthesizing factors that constrict the afferent arteriole which leads to a 

drop in the GFR. The opposing mechanism takes place under hypoperfusive 

conditions.

-It is relatively HY to know that the “factors” that lead to vasodilation of the afferent 

arterioles are Prostaglandins. Adenosine is the factor that binds to A1 receptors at the 

afferent arteriole, causing vasoconstriction.



41
55 yo F presents with the worst headache of her life. PE is notable for 

bilateral palpable flank masses. Dx? Genetics (including chromosomes, 

differences in prognosis by mutation)? Pathophysiology? Murmur with 

midsystolic click in this patient? Why does this patient have a severe 

headache (dx, pathophysiology, dx testing)? Why could this patient 

potentially get ESLD? MCCOD in this patient population (+ #2, + #3)? 

Tx strategies? Newborn that dies within the first 12 hrs of life from 

hypoxic respiratory failure. Bilateral masses are felt in the lower 

abdomen. Dx? Genetics (including mutation and chromosome)? Why 

would the Amniotic Fluid Index (AFI) be low in this kid? Are there 

other deficits associated with this low AFI? Prognosis?



42
Most common malignant renal tumor

Regional origin of RCC

2 GU cancers that are associated with smoking

Classic triad of RCC

Differentiating b/w a left sided RCC vs right sided RCC based on invasion of the 

ipsilateral renal vein

Method of spread, bladder cancer

Method of spread, RCC

Hypercalcemia in a patient with RCC (lytic or blastic)?

HY chemotherapeutic regimen for RCC

Genetic syndrome associated with RCC

Lymph node mets in RCC

Hct of 57% in a patient with a flank mass

Most common kind of RCC



42 Key
Most common malignant renal tumor-RCC

Regional origin of RCC-Proximal tubule

2 GU cancers that are associated with smoking-RCC (also obesity) and bladder cancer

Classic triad of RCC-hematuria, flank mass, and flank pain

Differentiating b/w a left sided RCC vs right sided RCC based on invasion of the ipsilateral 

renal vein-LS RCC will cause a varicocele, RS RCC will NOT cause a varicocele b/c the right 

testicular vein goes straight to the IVC, not the renal vein.

Method of spread, bladder cancer-direct invasion

Method of spread, RCC-hematogenous

Hypercalcemia in a patient with RCC (lytic or blastic)?-Lytic (can make PTHrP)

HY chemotherapeutic regimen for RCC-IL-2 analog (Aldesleukin)

Genetic syndrome associated with RCC-VHL (also hemangioblastoma, Cr 3, can cause 

bilateral RCC)

Lymph node mets in RCC-Retroperitoneal lymph nodes

Hct of 57% in a patient with a flank mass-Polycythemia from RCC (EPO, paraneop.)

Most common kind of RCC-Clear cell (glycogen and lipids)



43
Embryologic origin of Wilms Tumors

Crosses the midline, calcified on imaging, posterior mediastinum

Does not cross the midline, not calcified

Genetic mutation associated with Wilms Tumor

No iris, IQ of 40, Horseshoe kidney, flank mass

Liver mass, flank mass, RLE bigger than LLE, Hypoglycemic seizures in the neonatal period, 

overweight neonate

Most common bladder malignancy

Phenomenon explaining a pathologist finding TCC in 4 widely spaced apart biopsy sites from the 

same patient’s bladder

Biggest RF for TCC of the bladder

RF for TCC in a patient working in the textile industry

Bugs causing hemorrhagic cystitis

Drug causing hemorrhagic cystitis (+ prevention)

Bladder cancer in an Egyptian male who was a “Nile” swim instructor

Bladder cancer in a 30 yo M who for a few months after delivery had pee coming out of his 

abdomen/kid that had his bladder protruding through the abdominal wall at birth



43 Key
Embryologic origin of Wilms Tumors-Metanephric blastema

Crosses the midline, calcified on imaging, posterior mediastinum-Neuroblastoma

Does not cross the midline, not calcified-Wilms Tumor

Genetic mutation associated with Wilms Tumor-WT1 (Cr 11, a tumor suppressor gene)

No iris, IQ of 40, Horseshoe kidney, flank mass-WAGR complex

Liver mass, flank mass, RLE bigger than LLE, Hypoglycemic seizures in the neonatal period, overweight 

neonate-Beckwith Wiedemann Syndrome

Most common bladder malignancy-Transitional Cell Carcinoma (painless hematuria)

Phenomenon explaining a pathologist finding TCC in 4 widely spaced apart biopsy sites from the same 

patient’s bladder-Field defects (inciting agent injures entire urothelium)

Biggest RF for TCC of the bladder-Smoking

RF for TCC in a patient working in the textile industry-aniline dyes

Bugs causing hemorrhagic cystitis-Adenovirus, Schistosoma Hematobium

Drug causing hemorrhagic cystitis (+ prevention)-Cyclophosphamide (hydrate + mesna)

Bladder cancer in an Egyptian male who was a “Nile” swim instructor-Squamous cell (S. Hematobium)

Bladder cancer in a 30 yo M who for a few months after delivery had pee coming out of his 

abdomen/kid that had his bladder protruding through the abdominal wall at birth-Bladder 

adenocarcinoma (urachal remnant-median umbilical ligament/bladder exstrophy)



44-Kidney Stones
Colicky flank pain and hematuria in a patient with a hx of Crohn’s 

dz. Classic urinary Ca and blood Ca balance in nephrolithiasis. Does 

not show up on XR (+ urine pH tie in)? In a patient with a HAGMA 

that is “obtunded” from some stuff he picked up at the dealership? 

Patient taking 5000 mg of Vit C b/c he believes it will make him live 

to the age of 150. Diuretic tx of Ca nephrolithiasis? Diuretic tx of 

cystinuria? In a patient with urine culture revealing a bug with 

“swarming motility” (urine pH is 7.4)? Severe flank pain and rising 

Cr in a patient being tx with chemo for lymphoma (dx, kind of 

stone, preventive strategies)? 



45
Recurrent UTIs in a patient with a history of congenital 

lymphedema. The patient is 4 ft tall and has never had menses even 

if she’s 17. She has Tanner 1 breasts. Dx? Anatomical 

pathophysiology? Associated cardiac findings in these patients (2)? 

25 week fetal US revealing dilation of the bladder and bilateral 

hydronephrosis. Dx? Effects on the amniotic fluid index? Systemic 

effects leading to early mortality? Other causes of this anomaly? 

Most common location of an obstructing kidney stone? Most 

common location of “failed recanalization” leading to 

hydronephrosis in a fetus? Embryologic origin of the collecting 

system (+ other parts of the kidney)?



46
A 27 yo pregnant woman who is 1 week out from delivery presents to the Med20 clinic with 

palpitations which have been continuous over the last 24 hours. A quick PE/EKG reveals no 

abnormalities. Further work up reveals a BP of 240/150 with urinalysis revealing 4+ 

proteinuria. To prevent complications with her pregnancy, the patient is admitted for close 

supervision with a pharmacological agent administered to quell her symptoms. Her 

symptoms improve rapidly. On morning pre-rounds 2 days later, a med student notices 

poor extension of the patient’s leg with tapping of the patella tendon. The most likely 

explanation for this PE finding is;

a. An electrolyte abnormality secondary to her medical condition.

b. Waking the patient up too early for a PE.

c. Normal variation associated with pregnancy.

d. An electrolyte imbalance secondary to undertitration of her treatment regimen.

e. An electrolyte imbalance secondary to overtitration of her treatment regimen.



46 Key
-The best answer is E.

-This woman has preeclampsia. Preeclampsia is characterized by HTN and proteinuria 

in a pregnant woman.

-The first line treatment for preeclampsia is Magnesium.

-Too much magnesium is associated with decreased deep tendon reflexes.

-It is very HY to know electrolyte abnormalities and the associated symptoms for your 

test.

-If you see an OB patient with decreased DTRs, stop thinking and choose 

hypermagnesemia (toxicity is tx w/Ca gluconate).



47
A Med20 student is on the game show “who wants to be a gunner”. His question 

revolves around a clinical vignette detailing a patient with intractable HTN (resistant 

to multiple meds), hypokalemia, and a metabolic alkalosis. CBC measurements 

obtained from the patient indicates low amounts of plasma renin and angiotensin 2. If 

a tumor is suspected to be the source of the underlying derangement, the most likely 

test to yield a diagnosis is;

a. A low dose chest CT scan.

b. A bladder ultrasound.

c. A low dose CT scan of the kidneys.

d. A low dose CT scan of the adrenal gland.

e. An exploratory colonoscopy.



47 Key
-The best answer is D. This is Conn’s syndrome.

-The underlying pathology here is an adrenal tumor that is producing aldosterone.

-How would you differentiate b/w HTN secondary to a tumor that is secreting 

aldosterone and a tumor secreting renin? (we will discuss this during the session).

-As an aside, what happens to GFR with ACE-I or ARB administration?



48
A 56 yo male with ESRD is admitted to the Med20 clinic with intense nausea, 

vomiting, fatigue, and complaints of tingling in his arms and legs. The terrible weather 

last week prevented him from attending his bi-weekly dialysis appointments. An EKG 

conducted on this patient would most likely reveal;

a. A prolonged QT interval.

b. A wide QRS complex.

c. An S1Q1T3 phenomenon.

d. U waves.

e. Tall, peaked T waves.

f. Short, broad T waves.

g. No associated EKG changes.



48 Key
-The best answer is E-tall, peaked T waves.

-This patient has hyperkalemia secondary to kidney dysfunction.

-It is very HY to keep in mind that the 2 commonly tested electrolyte abnormalities 

associated with kidney failure are hyperkalemia and hyperphosphatemia.

-Hyperkalemia is associated with tall, peaked T waves on EKG.

-Make sure you know this!!!



49
A patient with NYHA Class 2 CHF is started on a new diuretic to maintain an 

appropriate volume status. A chemistry panel conducted at 1 month follow up 

demonstrates serum hypomagnesemia, hypokalemia, and hypocalcemia. Urinalysis 

demonstrates hypercalciuria. Which of the following diseases demonstrates a similar 

pathophysiology to the medication most likely responsible for the patient’s electrolyte 

derangements?

a. Bartter’s Syndrome.

b. Gitelman’s Syndrome.

c. Liddle’s Syndrome.

d. Conn’s Syndrome.

e. Pheochromocytoma.



49 Key
-The best answer is A, Bartter’s Syndrome.

-The presence of hypocalcemia, hypomagnesemia, hypokalemia, and hypercalciuria is 

pathognomonic for a loop diuretic.

-Loop diuretics work at the level of the thick ascending limb of the loop of henle.

-Bartter’s Syndrome is an autosomal recessive condition that presents with a similar 

pathophysiology as taking a loop diuretic (dysfunction of the Na-K-2Cl transporter).



Conn Syndrome and The Aldosterone Escape
-The body has many counterregulatory mechanisms to deal with fluid 

overload states. One important one is Atrial Natriuretic Peptide (ANP) 

which is released by the atria in the setting of a volume overload. ANP 

causes diuresis. This ANP mediated diuresis constitutes one of the 

many mechanisms of an Aldosterone Escape.

-In the early phase of Conn’s Syndrome, the urinary Cl- will be low 

since Cl- is reabsorbed with Na in the principal cell of the collecting 

duct. As the disease progresses however (when it’s noticed), urinary Cl- 

becomes high by virtue of the escape mechanism as the Cl- is lost with 

Na+ during the ANP mediated diuresis.



50
A 65 yo female is brought to the Med20 ED from a nursing home by paramedics. She 

was initially complaining of tingling in her upper and lower extremities but has now 

progressed to having multiple “blackout” episodes over the last few hours. An EKG 

completed on arrival in the ED demonstrates flat T waves and U waves in multiple 

leads. CBC is notable for a serum Ca of 3.5 mg/dL and K of 2.5 mEq/L. Aggressive 

efforts are made to replete these electrolytes with no improvement in symptoms. The 

most likely cause of the failed response to K/Ca repletion is?

a. High serum levels of PTH.

b. High serum levels of insulin.

c. Low serum levels of Mg.

d. Low serum levels of Calcitonin.

e. The Med20 lab technician does not know what he is doing.



50 Key
-The best answer is C.

-Low Mg causes K wasting in the kidneys which leads to hypokalemia.

-Low Mg (really low) inhibits PTH secretion from the parathyroid glands which leads 

to hypocalcemia.



51
A 19 yo female with a PMH of bipolar disorder presents to the Med20 clinic 

complaining that “she does not feel well”. PE reveals skin tenting and dry mucous 

membranes. CBC reveals a serum Na level of 152 mEq/L with urinalysis revealing a 

UOsm of 75 mosm/L. The patient is admitted for observation and prevented from 

taking water for a few hours. CBC the next morning reveals a Na of 160 mEq/L and a 

UOsm of 76 mosm/L. DDAVP is then administered with a new CBC 8 hrs later 

showing a serum Na of 180 mEq/L and a Uosm of 88 mosm/L. The most likely cause of 

this woman’s condition is?

a. Anterior pituitary tumor.

b. Posterior pituitary tumor compressing the optic chiasm.

c. Medication side effect.

d. Acute Kidney injury.

e. Psychogenic Polydipsia.



51 Key
-The best answer is C.

-This woman has Bipolar Disorder and has been treated with Li. Li causes nephrogenic 

DI.

-Nephrogenic DI is characterized by a low Uosm in the presence of DDAVP 

administration after a water deprivation test.

-What is the difference between central and nephrogenic DI?



52
A 67 yo man presents to the Med20 clinic. He mentions “not feeling well” for the last couple of 

weeks. Upon admission, a CBC/BMP/ABG is drawn which shows the following values.

pH-7.2, HCO3- is 16 mEq/L, pCO2 is 33 mmHg, pO2 is 95 mmHg.

This patient most likely has a;

a. Pure respiratory acidosis.

b. Pure metabolic alkalosis.

c. Pure metabolic acidosis.

d. Pure respiratory alkalosis.

e. Metabolic acidosis with respiratory compensation.

f. Respiratory acidosis with metabolic compensation.

g. Metabolic acidosis and a concomitant respiratory acidosis.

h. Metabolic acidosis and a concomitant respiratory alkalosis.

i. Metabolic acidosis and a concomitant metabolic alkalosis.



52 Key
Step 1-pH is < 7.35. This is an acidosis. 2 causes-low bicarb or high pCO2. 

Step 2-The pCO2 is low. The bicarb is low. This is a metabolic acidosis.

Step 3-This is a metabolic problem demanding a respiratory compensation. We need to hyperventilate 

to drive the CO2 down. The pCO2 is down so this is probably good respiratory compensation. BUT 

NOT SO FAST-use Winter’s formula to determine if the compensation is appropriate.

Step 4- 1.5 * 16 + 8 +/- 2 = 32 +/- 2 which equals a range of 30-34. Since the pCO2 falls within this range, 

we have appropriate compensation.

If the pCO2 was greater than this-we would say that there is a metabolic acidosis with a respiratory 

acidosis. If it was less, it would be a metabolic acidosis with a respiratory acidosis.

-Since we have a metabolic acidosis with an appropriate respiratory compensation as per Winter’s 

Formula, the best answer is E.



53
A 55 yo woman presents to the Med20 clinic. She mentions “not feeling well” for the last couple 

of weeks. Upon admission, a CBC/BMP/ABG is drawn which shows the following values.

pH-7.63, HCO3- is 35 mEq/L, pCO2 is 40 mmHg, pO2 is 87 mmHg.

This patient most likely has a;

a. Pure respiratory acidosis.

b. Pure metabolic alkalosis.

c. Pure metabolic acidosis.

d. Pure respiratory alkalosis.

e. Metabolic acidosis with respiratory compensation.

f. Respiratory acidosis with metabolic compensation.

g. Metabolic acidosis and a concomitant respiratory acidosis.

h. Metabolic alkalosis and a concomitant respiratory alkalosis.

i. Metabolic acidosis and a concomitant metabolic alkalosis.



53 Key
Step 1-pH is > 7.45. This is an alkalosis. 2 causes-high bicarb or low pCO2. 

Step 2-The pCO2 is normal. The bicarb is high. This is a metabolic alkalosis.

Step 3-This is a metabolic problem demanding a respiratory compensation. We need to 

hypoventilate to drive the CO2 up. The pCO2 is normal so this is probably a NOT a good 

respiratory compensation.

-This patient has a metabolic alkalosis and a respiratory alkalosis as well. The best answer is H.

-There’s exact formulas for figuring this stuff out (NY for most exams)

-As an aside, how would you differentiate between vomiting as the compensatory mechanism in a 

bulimic vs the surreptitious use of a diuretic? Hint->look at the urine.



54
A 92 yo man presents to the Med20 clinic. He mentions “not feeling well” for the last couple of 

weeks. Upon admission, a CBC/BMP/ABG is drawn which shows the following values.

pH-7.31, HCO3- is 20 mEq/L, pCO2 is 23 mmHg, pO2 is 95 mmHg.

This patient most likely has a;

a. Pure respiratory acidosis.

b. Pure metabolic alkalosis.

c. Pure metabolic acidosis.

d. Pure respiratory alkalosis.

e. Metabolic acidosis with respiratory compensation.

f. Respiratory acidosis with metabolic compensation.

g. Metabolic acidosis and a concomitant respiratory acidosis.

h. Metabolic acidosis and a concomitant respiratory acidosis.

i. Metabolic acidosis and a concomitant respiratory alkalosis.



54 Key
Step 1-pH is < 7.35. This is an acidosis. 2 causes-low bicarb or high pCO2. 

Step 2-The pCO2 is low. The bicarb is low. This is a metabolic acidosis.

Step 3-This is a metabolic problem demanding a respiratory compensation. We need to 

hyperventilate to drive the CO2 down. The pCO2 is down so this is probably a good 

respiratory compensation. BUT NOT SO FAST-use Winter’s formula to determine if the 

compensation is appropriate.

Step 4- 1.5 * 20 + 8 +/- 2 = 38 +/- 2 which equals a range of 36-40. Since the pCO2 falls 

outside this range, and is lower than expected, there’s a concomitant respiratory alkalosis.

-Since we have a metabolic acidosis with a concomitant respiratory alkalosis as per the 

Winter’s Formula, the best answer is I.



55
A 45 yo woman with a history of chronic kidney disease presents to the Med20 ER 

with complaints of exercise intolerance. Up until a few hours ago, she was very active 

and never had trouble moving about. Her past medical history is significant for 

intermittent episodes of proteinuria and periorbital edema that have been well 

managed with Lisinopril. A spiral CT indicates a filling defect in the pulmonary artery. 

The most likely explanation for this finding is?

a. Immunoglobulin loss leading to an increased risk of infection.

b. Hyperlipidemia leading to rapidly progressive atherosclerosis.

c. Albuminuria leading to interstitial edema and hypervolemia.

d. Antithrombin 3 loss leading to a hypercoagulable state.

e. Proteinuria leading to the formation of “maltese cross fatty casts” in the urine.



55 Key
-The best answer is D.

-This patient has nephrotic syndrome.

-One of the key proteins lost in nephrotic syndrome is Antithrombin 3 which is an 

inhibitor of Factors 2 and 10.

-Loss of this protein places an individual in a hypercoagulable state (think of the H in 

Virchow’s Triad).

-The hypercoagulable state is the most likely cause of this woman’s Pulmonary 

Embolus.

-Renal vein thrombosis is a classically tested thrombotic presentation of nephrotic 

syndrome, typically with membranous nephropathy.



56
A 15 yo boy is brought to the ED by his parents who are worried about a recent onset of leg swelling in 

their previously healthy child. On further questioning, his mom reveals that 2 weeks ago she noticed 

that his urine “looked like chalk”. A renal biopsy obtained showed the following result. Which of the 

following statements are true?

a. IF will show granular deposits.

b. Urinalysis will show proteinuria of < 3.5g/day.

c. EM will show results consistent with a T cell mediated damage to podocytes.

d. Most patients with this disease progress to ESRD.

e. A bigger biopsy will show fibrosis in < 50% of glomeruli.



56 Key
-The best answer is C. C basically explains the mechanism behind podocyte foot 

process effacement which is characteristic of minimal change disease (T cell and 

cytokine mediated damage) which this child has.

-If you see a completely normal glomerulus in the setting of edema and massive 

proteinuria in a child, stop thinking and pick MCD.



57
A 52 yo female presents to the Med20 clinic for her 4th follow up appointment for treatment of 

refractory HTN. She has been treated with HCTZ, Enalapril, and Hydralazine with her BP still 

hovering around 160/120. The Med20 student on service recommends an abdominal CT as part of 

her new workup which reveals a suprarenal mass. She is scheduled for surgery 2 months from 

now. As part of her discharge instructions, she receives a drug to help with her symptoms. A 

possible SE of this drug is?

a. Hypokalemia with a metabolic alkalosis.

b. Hyperkalemia with a metabolic alkalosis.

c. Hypokalemia with a metabolic acidosis.

d. Hyperkalemia with a metabolic acidosis.

e. Temporary increase in breast size.

f. Hypercalcemia with hypocalciuria.

g. Hypocalcemia with hypercalciuria.

h. Two or more of the above answers are correct.



57 Key
-The best answer is H (D and E are correct answers).

-This patient has Conn’s Syndrome which is an Aldosterone secreting tumor that is typically 

found in the adrenal gland.

-Medical management prior to surgery is with the use of an aldosterone receptor blocker like 

Spironolactone.

-Spironolactone has the HY side effect of gynecomastia.

-As a follow up question, is there a similar drug that could be used without this side effect?



58
A 55 yo female presents to the Med20 clinic for a new patient appointment. She has not seen a 

physician in more than 20 years. Lab tests, blood work, and urinalysis indicate microalbuminuria 

and a HbA1c of 9% (normal is usually below 6%). BP measurements taken at 3 intervals average 

out to 150/100. In addition to metformin therapy, this patient should be placed on?

a. Spironolactone.

b. Hydralazine.

c. Captopril.

d. Chlorthalidone.

e. Furosemide.

f. Acetazolamide.

g. Mannitol.

h. None of the above is correct.



58 Key
-The best answer is C, Captopril.

-Captopril is an ACE-Inhibitor.

-This lady has diabetes mellitus and HTN.

-Most of the drugs listed in the Q stem could be used for HTN but Captopril is chosen because it 

treats HTN and slows down the rate of diabetic nephropathy (as evidenced by the patient’s 

microalbuminuria). Giving the ACE-I fixes the intraglomerular HTN that is characteristic of 

diabetic kidney disease.

-It is very HY to know specific drug indications in the setting of HTN and an associated 

comorbidity.



59
A 44 yo male who has never seen a physician in the past presents to the Med20 clinic 

for a new patient appointment. PE and blood work reveals HTN, hematuria, and 

mildly elevated AST and ALT levels. PMH is significant for the sudden death of his 

father at the age of 49. The patient does not remember much about his death but 

mentions that his dad was paralyzed on one side of his body in the few days leading up 

to his demise. Which of the following best describes a chief complaint commonly 

found in patients with this disease?

a. Sudden onset chest pain radiating to the jaw.

b. Sudden onset LLQ pain radiating to the back.

c. Sudden onset left flank pain and hematuria.

d. Sudden onset of the worst headache of the patient’s life.

e. Sudden onset of epigastric pain radiating to the back.



59 Key
-The best answer is D (subarachnoid hemorrhage).

-Considering the family hx of sudden death with his father being paralyzed (indicating 

some sort of neurological problem), his mildly elevated AST/ALT levels (liver issues), 

and hematuria (indicating renal problems), this patient most likely has ADPKD.

-It is very HY to know that ADPKD is associated with the development of berry 

aneurysms in the Circle of Willis which can give rise to a subarachnoid hemorrhage 

and the classic complaint of “the worst headache of my life”.

-If you ever see the statement highlighted above on any future exam, stop thinking and 

pick the answer that sounds like subarachnoid hemorrhage, Ehlers Danlos Syndrome, 

ADPKD, etc.



60
A 20 yo male is rushed to the Med20 ED. He had a sudden onset of left flank pain. 

Abdominal exam is unremarkable. Urinalysis reveals hematuria. An abdominal XRAY 

reveals a large hyperdensity at the ureteropelvic junction. Future prevention of this 

episode would be best accomplished by utilizing?

a. A Carbonic Anhydrase Inhibitor.

b. A Xanthine Oxidase Inhibitor.

c. An inhibitor of the Na-K-2Cl transporter in the nephron.

d. An inhibitor of the ENaC channel in the collecting duct.

e. An inhibitor of 1-Alpha Hydroxylase.

f. An inhibitor of the Na-Cl transporter in the nephron.



60 Key
-The best answer is F.

-This patient has a kidney stone, the most common of which is a calcium stone (Ca 

oxalate to be more precise).

-These stones are formed in the setting of hypercalciuria.

-We can use a drug that decreases urinary Ca to prevent the formation of Ca stones. 

Thiazide diuretics fit this role nicely. They inhibit the Na-Cl transporter that is found 

in the distal convoluted tubule of the nephron.



Conclusion
-All the best on your exam!

-Check out free videos/USMLE podcasts relevant to Step 1-3 at;

www.divineinterventionpodcasts.com

http://www.divineinterventionpodcasts.com

