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IV Cardiovascular and Renal Systems
Questions: IV-1 Diuretics

Directions for questions 1−5 

Match each diuret ic w ith  the appropriate descript ion  (each  let-
tered opt ion can be selected once, m ore than once, or not  at  all).

A. Acetazolam ide
B. Am iloride
C. Conivaptan  
D. Ethacrynic acid
E. Indapam ide
F. Mannitol
G. Spironolactone
H. Triam terene

Di culty level: Easy

1. This drug inhibits Na+ reabsorpt ion  in  the proxim al tubule. 

Di culty level: Easy

2. This drug inhibits the synthesis of new  Na+ channels in  the 
collect ing duct .

Di culty level: Easy

3. This drug causes an  in it ial ext racellular volum e expansion in  
norm al subjects.

Di culty level: Easy

4. This drug increases the renal reabsorpt ion of Ca2+. 

Di culty level: Easy

5. This drug com pet it ively blocks an t id iuret ic horm one re- 
ceptors. 

Di culty level: Easy 

6. A 56-year-old wom an  recen t ly d iagnosed w ith  congest ive 
hear t  failure star ted a therapy that  included furosem ide. Ac-
etazolam ide was added to counteract  the potent ial m etabolic 
alkalosis induced by furosem ide. Which of the follow ing m o-
lecular act ions m ost  likely m ediated the therapeut ic e ect  of 
acetazolam ide in  th is pat ient?

A. Inhibit ion  of carbonic acid dehydrat ion  in  the tubular 
lum en 

B. Stim ulat ion  of bicarbonate reabsorpt ion  in  the proxim al 
tubule

C. Inhibit ion  of Na+ reabsorpt ion  in  the early distal tubule
D. Stim ulat ion  of H+ reabsorpt ion  in  the proxim al tubule
E. Stim ulat ion  of carbonic acid form at ion inside the tubular 

cells

Di culty level: Medium

7. A 27-year-old wom an w ith  a h istory of h igh alt itude sickness 
was placed on prophylact ic t reatm ent w ith  a diuret ic drug 
prior to going on a h iking t rip  in  the Rocky Mountains. Which 
of the follow ing urine elect rolyte pro les is m ost  consistent  
w ith  th is drug t reatm ent?

HCO3
− Na+ Ca2+ K+

P ++ + 0 +

Q + ++ + +

R + ++  − ++

S + +++ + ++

T 0 +  −  −

Note: +, increased; −, decreased; 0, negligible changes.

A. Pro le P
B. Pro le Q
C. Pro le R
D. Pro le S
E. Pro le T

Di culty level: Medium 

8. A 69-year-old depressed m an w ith  a 10-year h istory of glau-
com a w as adm it ted  to the em ergency depar tm ent  after he 
took several t ablet s of one of h is m edicat ions in  a su icide 
at tem pt . The pat ient  was drowsy and com plained of nausea, 
paresthesias, and t iredness. Physical exam inat ion  revealed er-
ythem atous skin  erupt ions. Lab tests indicated hyperchlor-
em ic m etabolic acidosis. Which of the follow ing m edicat ions 
m ight have caused the pat ient’s sym ptom s?

A. Mannitol 
B. Latanoprost
C. Tim olol
D. Acetazolam ide 
E. Pilocarpine 
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Di culty level: Hard 

 9. A 55-year-old alcoholic m an was adm it ted to the em ergency 
departm ent because of disorientat ion , am nesia, confusion, 
and bizarre behavior for the past  24 hours. His w ife reported 
that  the m an was being t reated for hyper tension and for re-
cent ly diagnosed glaucom a. Physical exam inat ion revealed a 
cachect ic m ale in  a confused m ental state. His abdom en ap -
peared tense w ith  prom inent veins and ascites, and a m ust y, 
pungent odor was noted in  h is breath . Neurologic signs in -
cluded nystagm us, ataxia, and asterixis. Which of the follow-
ing drugs m ost  likely t r iggered the pat ient’s syndrom e?

A. Acetazolam ide
B. Nifedipine
C. Losar tan
D. Tim olol
E. Lovastat in

Di culty level: Easy 

10. A 54-year-old wom an recent ly diagnosed w ith  open-angle 
glaucom a was prescribed topical t im olol. Two weeks later, 
in t raocular pressure was decreased but was st ill above the 
norm al value. The ophthalm ologist  decided to add a topical 
drug that  act s by decreasing aqueous hum or product ion . 
W hich  of the follow ing drugs w as m ost  likely prescr ibed as 
the second drug?

A. Pilocarpine
B. Carbachol
C. Latanoprost
D. Dorzolam ide
E. Mannitol

Di culty level: Hard 

11. A 15-year-old boy awoke w ith  weakness and 1 hour later re-
alized that  he could not  m ove his legs. The at tack lasted 
about 2 hours but then disappeared w ithout residual sym p-
tom s. The boy was referred to a neurologic clin ic, w here the 
diagnosis of fam ilial hypokalem ic periodic paralysis was 
m ade. He was prescribed potassium  chloride and a diuret ic 
that  is able to prevent  the at tacks in  m any cases. Which of 
the follow ing drugs was m ost likely prescribed?

A. Mannitol
B. Hydrochloroth iazide
C. Ethacrynic acid
D. Triam terene
E. Acetazolam ide

Di culty level: Medium 

12. A 67-year-old m an was found to have a plasm a calcium  level 
of 12.2 m g/dL during a follow -up visit . The m an had a 3-year 
h istory of Hodgkin  lym phom a. He was recently diagnosed 
w ith  nephrolith iasis for w hich  he had been  t reated  w ith  
hydrochlorothiazide for the past  3 weeks. Which of the fol-
low ing best explains the m ost likely m echanism  of thiazide- 
induced hypercalcem ia?

A. Act ivat ion  of the Na+/Ca2+ exchanger in  the distal tubule
B. Increased Ca2+ reabsorpt ion  in  the proxim al tubule
C. Decreased secret ion  of parathyroid horm one
D. Decreased renal excret ion  of vitam in D
E. Act ivat ion  of Na+/K+/2Cl− sym porter in  the th ick ascend-

ing loop of Henle
F. Increased glom erular  lt rat ion  of Ca2+

Di culty level: Medium 

13. A 67-year-old wom an was found to have a plasm a level of 
potassium  2.8 m Eq/L (norm al 3.5−5.0 m Eq/L) during a fol-
low-up visit . The wom an had been receiving hydrochloro-
th iazide for 1 m onth  to t reat  her recently diagnosed essent ial 
hyper tension. Which of the follow ing act ions m ost likely 
contr ibuted to the th iazide-induced increase in  renal excre-
t ion  of potassium ?

A. Increased Na+ load in  the lum en of the collect ing tubule
B. Blockade of Na+/K+/2Cl− cot ransporter
C. Thiazide-induced decrease in  renal secret ion  of uric acid
D. Stim ulat ion  of Na+/K+ pum p
E. Decreased delivery of bicarbonate to the collect ing duct

Di culty level: Hard 

14. A 52-year-old alcoholic m an su ering from  liver cirrhosis was 
adm it ted to the em ergency departm ent because of a 2-week 
h istory of nausea, vom it ing, and lower abdom inal cram ps. 
Physical exam inat ion  showed a tense abdom en w ith  prom i-
nent veins, and 3+ ascites was noted by shift ing dullness and 
a  uid  wave. A diagnosis of ascites was m ade, and an  appro-
priate therapy was star ted. Which of the follow ing diuret ics 
would be contraindicated for th is pat ient? 

A. Ethacrynic acid 
B. Spironolactone
C. Acetazolam ide 
D. Furosem ide 
E. Triam terene
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Di culty level: Hard 

15. A 76-year-old wom an from  a nursing hom e presented to the 
em ergency depar tm ent w ith  a change in  her m ental state 
over the past few  hours. She had a m edical history of coronary 
ar tery disease and hyper tension. Her m edicat ions included 
aspir in , captopril, lovastat in , and a diuret ic. On physical ex-
am inat ion  she showed decreased skin  tu rgor, or thostat ic 
hypotension, and disorientat ion  to t im e, place, and person 
w ithout focal neurologic de cit s. Per t inent  blood test  results 
on  adm ission  w ere Na+ 125 m Eq/L, creat in ine 2.7 m g/dL. 
Which of the follow ing drugs m ost likely caused the patient’s 
syndrom e? 

A. Captopril
B. Spironolactone
C. Lovastat in
D. Triam terene
E. Acetazolam ide
F. Indapam ide

Di culty level: Hard 

16. A 47-year-old wom an su  ering from  m etastat ic breast  can-
cer was adm it ted to the em ergency depar tm ent because of 
persistent  th irst  and polyuria. Pert inent  serum  values on ad-
m ission were serum  K+ 2.8 m Eq/L (norm al 3.5−5.0 m Eq/L); 
Ca 16.2 mg/dL (norm al 8.5−10.5 m g/dL); Na+ 155 m Eq/L (nor-
m al 136−145 m Eq/L). Urinalysis: speci c gravity 1.001; os-
m olalit y 80 m Osm /L (range 50−1440 m Osm /L); chem ist ry 
and sedim ent negat ive. The pat ient  was given a water depri-
vat ion test: all  u ids were w ithheld unt il serum  osm olalit y 
increased in to the hyperosm olar range (> 310), then 5 units 
of vasopressin were given subcutaneously. Results are show n 
in  the follow ing table.

Urine Osmolality 
(mOsm/L)

Serum Osmolality 
(mOsm/L)

Onset  of test 80 292

Water deprivat ion 82 312

After vasopressin 84 310

Which of these drugs would be m ost appropriate to t reat  the 
pat ient’s condit ion?

A. Desm opressin
B. Hydrochloroth iazide
C. Dem eclocycline
D. Am iloride
E. Furosem ide

Di culty level: Medium 

17. A 63-year-old m an w ith  a long history of hear t  failure was 
adm it ted to the em ergency departm ent  because of severe 
dyspnea and edem a in  h is legs, th ighs, and lower abdom inal 
wall. Pert inent  lab results on  adm ission included a glom eru-
lar  lt rat ion  rate of 20 m L/m in. A diuret ic w ith  w hich of the 
follow ing m echanism  of act ion  would be appropriate to re-
lieve the edem a in  th is pat ient? 

A. Blockade of Na+ reabsorpt ion  in  the proxim al tubule
B. Blockade of Na+ channels in  the collect ing tubule
C. Blockade of Na+/K+/2Cl− sym port  in  the loop of Henle
D. Inhibit ion of aldosterone act ions in  the collect ing tubule
E. Blockade of Na+/Cl− sym port  in  the early distal tubule 

Di culty level: Medium 

18. A 42-year-old obese wom an was hospitalized because of hy-
pokalem ia despite daily adm inist rat ion  of a potassium  sup -
plem ent . Laboratory tests on  adm ission revealed m etabolic 
alkalosis. The pat ient  adm it ted taking furosem ide tablets in  
an  e or t  to lose weight . Which of the follow ing act ions m ost  
likely contr ibuted to furosem ide-induced m etabolic alkalo-
sis in  th is pat ient?

A. Increased reabsorpt ion  of uric acid
B. Increased delivery of Na+ to the distal tubule
C. Mild inhibit ion  of carbonic anhydrase 
D. Decreased reabsorpt ion of Ca2+ in  the loop of Henle
E. Inhibit ion  of renin  secret ion

Di culty level: Hard 

19. A 78-year-old m an from  a nursing hom e was adm it ted to the 
em ergency depar tm ent because of a change in  h is m ental 
state over the past  few  hours. He had a m edical h istory of 
angina and hyper tension presently t reated w ith  isosorbide 
m ononit rate, losartan , and hydrochlorothiazide. Physical ex-
am inat ion showed a person w ith  decreased skin  turgor and 
disorientat ion  to t im e and place w ithout focal neurologic 
de cits. Blood pressure was 110/65 m m  Hg on standing and 
140/88 m m  Hg on lying. Pert inent blood tests on  adm ission 
were Na+ 116 m Eq/L (norm al 136−145 m Eq/L); K+ 3.1 m Eq/L 
(norm al 3.5−5.0 m Eq/L); uric acid 10.2 m g/dL (norm al 3.0− 
8.2 m g/dL); creat inine 3.1 m g/dL (norm al 0.6−1.2 mg/dL). The 
physician  thought  that  the syndrom e was due to diuret ic 
therapy. Which of the follow ing drug-induced adverse e ects 
m ost  likely caused the pat ient’s signs and sym ptom s?

A. Kidney insu ciency 
B. Hypokalem ia
C. Hypovolem ic hyponatrem ia
D. Hyperuricem ia
E. Hypervolem ic hyponat rem ia



194 Cardiovascular and Renal Systems

Di culty level: Medium 

20. A 66-year-old wom an su ering from  systolic cardiac failure 
was brought  to the em ergency departm ent because of a sud-
den onset  of ext rem e dyspnea. She presented w ith  cyanosis, 
tachypnea, hyperpnea, rest lessness, anxiety, and a sense of 
su ocat ion. Cough was prom inent and produced pink-t inged, 
frothy sputum . Pulse was thready and fast  (120 bpm ), blood 
pressure 80/45 m m  Hg, and rales were audible at  the lung 
bases. Which of the follow ing drugs was m ost likely included 
in  the im m ediate m edical t reatm ent of th is pat ient?

A. Hydrochloroth iazide
B. Am iloride
C. Mannitol
D. Epinephrine
E. Furosem ide
F. Metoprolol 

Di culty level: Hard 

21. A 63-year-old wom an was brought to the em ergency de-
par tm ent  because she had becom e m ore lethargic and unre-
sponsive over the past  several days. Her past  m edical h istory 
was signi cant for bone m etastases from  breast cancer. Phys-
ical exam inat ion  revealed a dehydrated, cachect ic fem ale 
responsive only to painful st im uli. Per t inent  serum  values 
were Na+ 148 m Eq/L (136−145 m Eq/L); Ca 19.2 m g/dL (8.5− 
10.5 m g/dL). An in t ravenous saline infusion was star ted, and 
a diuret ic was given concurrently. Which of the follow ing 
diuret ics was m ost likely adm inistered?

A. Acetazolam ide
B. Hydrochloroth iazide
C. Furosem ide
D. Am iloride
E. Spironolactone

Di culty level: Medium 

22. A 64-year-old  wom an  su  er ing from  stage C hear t  failu re 
had her d iuret ic m edicat ion  changed because of a ser ious 
allergic react ion to furosem ide. Which of the follow ing di-
uret ics was m ost  likely prescribed?

A. Spironolactone
B. Acetazolam ide
C. Mannitol
D. Ethacrynic acid
E. Triam terene
F. Indapam ide

Di culty level: Easy 

23. A 49-year-old wom an was adm it ted to the hospital because 
of generalized weakness, cont inuous nausea, and diarrhea. 

Bowel m ovem ents were frequent and watery. The pat ient’s 
ow n report  was vague, but  notes in  the char t  from  other hos-
pitals revealed that  she had a very long history of laxat ive 
abuse. Blood test  results on  adm ission showed pronounced 
hypokalem ia (K+ 2.8 m Eq/L). An appropriate therapy was 
st ar ted  that  included the adm inist rat ion  of t r iam terene. 
Which of the follow ing act ions best explains the potassium - 
sparing e ect  of th is drug?

A. Enhancem ent  of K+ reabsorpt ion  in  the proxim al tubule
B. Blockade of Na+ channels in  the collect ing duct
C. Enhancem ent  of K+ reabsorpt ion  in  the loop of Henle 
D. Blockade of aldosterone receptors in  the collect ing duct  
E. Blockade of Na+ reabsorpt ion  in  the proxim al tubule 

Di culty level: Medium 

24. A 60-year-old m an was adm it ted to the hospital because 
of sym ptom s of episodic weakness, polydipsia, and polyuria 
over the past  2 weeks. Vital signs on adm ission were blood 
pressure 136/95 m m  Hg; hear t  rate  80 bpm ; respirat ions 
13/m in . Sign i can t  serum  resu lt s on  adm ission  were K+ 
3.1 m Eq/L (norm al 3.5−5.0 m Eq/L); aldosterone 45 ng/dL 
(norm al 7−30 ng/dL). A com puted tom ography scan showed 
bilateral adrenal hyperplasia. Which of the follow ing drugs 
was m ost likely included in  the therapeut ic regim en of th is 
pat ient?

A. Hydrochloroth iazide 
B. Mannitol 
C. Furosem ide
D. Fenoldopam
E. Nitroprusside
F. Spironolactone

Di culty level: Medium 

25. A 54-year-old alcoholic m an was adm it ted to the em ergency 
departm ent w ith  a 2-week history of nausea, vom it ing, and 
lower abdom inal cram ps. Physical exam inat ion  revealed an  
afebrile, jaundiced, and cachect ic m ale in  m oderate dist ress. 
The abdom en appeared very tense w ith prom inent veins, and 
2+ ascites was noted by shift ing dullness and a  u id wave. 
Per t inent  serum  values on adm ission were  Na+ 144 m Eq/L 
(norm al 136−145 m Eq/L); K+ 2.9 m Eq/L (norm al 3.5−5.0 
m Eq/L); bicarbonate 34 m Eq/L (norm al 22−28 m Eq/L); albu-
m in 2.3 g/dL (norm al 3.3−4.8 m Eq/L). Which of the follow ing 
diuret ics would be the drug of choice for th is pat ient? 

A. Indapam ide
B. Mannitol
C. Spironolactone
D. Furosem ide 
E. Triam terene
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Di culty level: Easy 

26. A 65-year-old pat ient  was scheduled for surgery to rem ove 
a gliom a located on his left  parietal lobe. Which  of the fol-
low ing drugs would be m ost  appropriately given before and 
after surgery to prevent increased in t racranial pressure?

A. Mannitol
B. Hydrochloroth iazide
C. Triam terene 
D. Verapam il
E. Propranolol

Di culty level: Easy 

27. A 57-year-old Black wom an, recently diagnosed w ith closed- 
angle glaucom a, was scheduled for ir idotomy. Which of the 
follow ing agents was m ost likely given in t ravenously before 
and after surgery to reduce in t raocular pressure?

A. Furosem ide
B. Triam terene
C. Mannitol
D. Hydrochloroth iazide
E. Hom atropine
F. Phenylephrine

Di culty level: Hard 

28. A 52-year-old wom an was adm it ted to the hospital w ith  a 
1-w eek h istory of m uscle cram ps, lethargy, and confusion . 
Past  h istory of the pat ien t  was sign i can t  for depression 
t reated  w ith  am it r ipt yline. Vital signs on  adm ission  w ere 
blood pressure 134/82 m m  Hg (w ith  no signi cant  changes 
upon  standing); hear t  rate 85 bpm ; respirat ions 14/m in . 
Physical exam inat ion  was unrem arkable. Per t inent  lab test  
results on  adm ission were serum  Na+ 118 m Eq/L (norm al 
136−145 m Eq/L); serum  osm olalit y 220 m Osm /kg (norm al 
275−295 m Osm /kg); urine osm olalit y 950 m Osm /kg (nor-
m al 50−1400 m Osm /kg). A diagnosis was m ade, and an  
 appropriate therapy was prescribed. Which of the follow ing 
drugs was m ost  likely included in  the pat ient’s t reatm ent?

A. Mannitol 
B. Triam terene 
C. Conivaptan
D. Acetazolam ide
E. Hydrochloroth iazide
F. Furosem ide

Di culty level: Medium 

29. A 69-year-old m an was recent ly diagnosed w ith  severe car-
d iac failu re, and the physician  star ted  t reatm ent  w ith  pro-
pranolol, captopr il, and digoxin . Diuret ic therapy was also 
included. W hich  of the follow ing pairs of d iuret ics would 
have been m ost appropriate for th is pat ient?

A. Hydrochloroth iazide and acetazolam ide
B. Furosem ide and spironolactone
C. Triam terene and acetazolam ide
D. Hydrochloroth iazide and m annitol
E. Furosem ide and m annitol

Di culty level: Medium 

30. A 63-year-old m an was adm it ted to the em ergency depar t-
m en t  because of a 12-hour h istory of dyspnea and brady-
cardia. He was taking propranolol, captopril, furosem ide, 
and am iloride because of a previous myocardial infarct ion , 
as well as ibuprofen for osteoar thrit is. Physical exam inat ion 
showed the pat ient  was in  respiratory dist ress w ith  the fol-
low ing vital signs: blood pressure 150/86 m m  Hg; hear t  rate 
40 bpm ; respirat ions 20/m in. A lab analysis was ordered. 
Which of the follow ing substances was m ost likely increased 
in  the pat ient’s serum ?

A. Sodium
B. Calcium
C. Glucose
D. Potassium
E. Urea n it rogen
F. Triglycerides

Di culty level: Easy

31. A 32-year-old  wom an  su  er ing from  id iopath ic hypercal-
ciuria was diagnosed w ith  a large urinary stone in  the r igh t 
renal pelvis. She was scheduled for surgical rem oval of the 
calculus. Which of the follow ing drugs would be appropriate 
for th is pat ient  to prevent new  stone product ion after the 
operat ion? 

A. Acetazolam ide
B. Hydrochloroth iazide
C. Furosem ide
D. Triam terene 
E. Spironolactone




