
Divine Intervention Episode 52
Comprehensive USMLE Step 1 
Renal Review (Session 1 of 3)

Some PGY1



1
Patient taking a DM med presents with a chief complaint of flank pain and 

dysuria. Diagnosis? Pathophysiology? Apical surface modification shared by 

the PCT in relation to the small bowel. Driving force for reabsorption. PTH 

effects at the PCT. Bicarb reclamation. Potassium and acid-base balance with 

Dorzolamide administration. What happens to the concentration of Na (and 

Cl-) when the “beginning” and “end” of the PCT are compared? PCT 

mediated acid-base response in the setting of volume depletion. At what 

plasma glucose level does glucose begin to show up in the urine? At what 

plasma glucose level are all SGLT2 transporters saturated? What is 

responsible for the phenomenon behind the last 2 questions? 3 HY conditions 

that have an association with pellagra (+ what are the 4 D's of pellagra)?



2a
70 yo M with a 2 year history of urinary “dribbling” presents 

with a 1 day history of severe flank pain and CVA tenderness. 

Dx? Risk factor? Classic “pediatric” RF for this presentation? 

Most likely bug? Most likely bug (MLB) in a patient with a 

urinary pH of 8 (+ classic culture finding)? MLB in a sexually 

active young female? Histologic finding in the chronic form of 

this disease (+ urinalysis finding)? Pharmacologic mgt on the 

USMLEs? Classic demographic (+ why)? Pathophysiology 

underlying increased incidence in pregnant females?



2b
Differentiating pyelonephritis from cystitis (sx severity, casts, pain). 

Hematuria in a recent Egyptian immigrant who was previously a 

“swimming” instructor (+ patient on chemotherapy/prevention, + 

patient with pink eye and sore throat)? Pharmacological mgt of 

cystitis? 40 yo F with a history of RA presents with a 1 year history 

of recurrent episodes of flank pain and dysuria that have not 

responded to appropriate antibiotics. Renal biopsy reveals diffuse 

granulomatous inflammation of the L kidney. Dx? Tx? Urinalysis 

findings associated with UTIs. Biggest RF associated with UTIs in 

hospitalized patients.



3
A patient with a history of well controlled CHF is rushed to the ED 

from a movie theater after he began to complain of severe eye pain. He 

is given an IV formulation emergently while awaiting transfer to a 

tertiary care center. 3 hrs later the patient begins to complain of 

difficulty breathing. Chest auscultation reveals bilateral crackles which 

were not present on initial exam. Dx? Pathophysiology? Drug MOA? 

Other med that works in this region of the nephron (+ MOA)? 

Electrolyte derangements associated with this other drug? Mechanisms 

behind use in glaucoma, central sleep apnea (teleologic), mountain 

sickness, COLA transporter deficits. Only diuretic that is safe with 

sulfa allergies.



4
Hb of 8 and MCV of 85 in a patient with a history of CKD. Dx? 

Pathophysiology (+ location)? Mechanism behind secretion of this 

substance (super HY basic science integration for Step 1)? Carpopedal 

spasms + prolonged QT interval in a patient with a history of CKD. 

Dx? Pathophysiology? Rising creatinine in a patient with a prolonged 

history of osteoarthritis who takes large amounts of diclofenac on a 

daily basis. Dx? Pathophysiology? The Renin-Angiotensin-Aldosterone 

system. Maintaining blood glucose levels in the setting of ESLD.



5
What happens to the osmolarity of tubular fluid (relative to plasma 

fluid) during the following events;

-Traversing the thin descending limb of the loop of henle/LOH (+ 

epithelium).

-Traversing the thick ascending limb of the LOH (+ epithelium)

Explain mechanisms. 

What are the key transporters that operate at the Thick ALOH? How 

are Ca and Mg reabsorbed at this level?



6
Expected urinary “labs” (BUN/Cr, UNa, FeNa, Uosm) in a 65 yo M 

with a 6 mo history of urinary dribbling. Expected U labs in a patient 

with an increase in Cr from 1 to 2.5 36 hrs after undergoing a study for 

the evaluation of a possible PE. How would these U labs be 

differentiated from the U labs in the first patient? Mechanisms behind 

the U lab findings in these disorders. Expected UA and U.microscopy 

findings in an alcoholic “found down” with an EKG revealing peaked T 

waves. Expected U labs in a patient who was recently in a MVA with 

systolic blood pressures in the 60s. How would these U labs be 

differentiated from the U labs expected from an individual with 

hematuria 2 weeks after a recent URI? MC kind of AKI?



7
Diuretic associated with the combination of hypokalemia, 

hypocalcemia, hypomagnesemia, metabolic alkalosis, sulfa allergies, 

and ototoxicity? What are the mechanisms underlying the first 4 

(especially metabolic alkalosis)? Alternative therapy from the same 

drug class which avoids the associated sulfa allergy. Limiting side effect 

of this “alternative therapy”. Drug class that may blunt the blood 

pressure lowering effects of these diuretics. Genetic disease operating 

with a similar pathophysiology. Diagnosis in a patient taking this 

diuretic presenting with flank pain and hematuria. 2 key underlying 

mechanisms behind the BP lowering effects of this diuretic class?



8
Discussion of the Renin-Angiotensin-Aldosterone system, functions of 

Angiotensin 2, stimuli for pathway upregulation. What happens to the 

concentration of Angiotensin 2 if an experiment is done comparing the 

blood in pulmonary arteries and pulmonary veins? What are the 2 

hormones that encourage diuresis in the setting of CHF (+ signaling 

cascade)? Is there some associated pharmacology here that is employed 

in the treatment of heart failure (effects on GFR, systemic vascular 

resistance, intravascular volume)?



9
PTH in relation to the kidney (effects on Ca and P balance, sites of 

action). Genetic syndrome with a similar phenotype to taking a 

thiazide diuretic (+ transporters operating around this region of the 

nephron, + histology). For this region of the nephron, what could be 

said about the osmolality of the tubular fluid compared to the blood 

osmolality? Why? Besides PTH, is there some other hormone that 

operates at this region of the nephron? Of the different diuretics, 

which is most appropriately used for Ca nephrolithiasis prophylaxis? 

Why? How do thiazide diuretics cause hypercalcemia and 

hypocalciuria?



10
A 25 year old male is rushed to the ED by ambulance after passing out 

in his friend’s apartment. He started complaining of severe flank pain 

about 30 minutes before he passed out. His BP enroute to the ED is 

65/palpable. A FAST US conducted in the ED reveals an oblique 

structure with echogenic masses around the left kidney. A similar 

lesion is also found in the right kidney. The patient has a history of 

intellectual disability and has multiple hypopigmented macules on his 

skin. 3 years ago, the patient underwent a neurosurgical procedure for 

the removal of several benign tumors. Dx? Findings on histology?



11
Thiazide diuretic MOA. Representative examples. Ca balance with 

thiazide use (+ mechanism). In comparing thiazides with loops, which 

is associated with the higher risk of hyponatremia (+ mechanism)? 

How is nephrogenic diabetes insipidus secondary to Li use treated? 

General mechanism underlying increased Li toxicities. Metabolic 

derangements associated with thiazide use (+ potential mechanism). 

“Preferred agent” for the mgt of HTN with the following comorbidities 

(osteoporosis, BPH, DM, hyperthyroidism)? Electrolyte imbalances 

associated with thiazide administration? Allergic side effect shared by 

all diuretics (with one exception???).



12
The 3 constituents of the glomerular filtration barrier. What is special 

about the charge on the GBM (+ charge creator, + type of collagen)? 

What is special about the capillary network of the glomerulus (+ kind 

of epithelium)? Venous vs arterial portal systems. 

Pathway of blood flow from the aorta (+ approximate spinal level) and 

back to the right side of the heart (commonly tested!)


