
1

•Uncommon Interaction:

•Jeremy Lapham, RN
•Wayne State University

•Nursing 7555

Case Study: drug-drug interaction and
coagulopathic emergency

•The Case:
CC: Pale appering, 81 y/o Caucasian male presents to ED with DOE,

Dizziness, abdominal discomfort for past two days, worsening today
with associated c/o dark stools.

Physical examination:
VS: 97.8-16-68-90/60 with orthostatic changes
Neck: no JVD
Chest: CTA (B)
CVS: Clear S1S2, at 80-110 bpm,
Abd: Soft, NT, ND, +BS
Rectal: Melena
Ext: no edema
Neuro: AAO x 3, residual left sided weakness from previous TIA
PMHx:
• Atrial fibrillation- on Coumadin for thromboembolic prophylaxis
• HTN-well controlled with Enalapril and HCTZ
• Prostate CA with metastasis to bone current androgen deprivation

therapy with Lupron and prednisone.
• CVA x2 with residual right-sided weakness
PSHx :None

•Laboratory Findings
• WBC 6.0x103mm3 (NML 3.2-9.8 x 103mm3)
• Hgb 6g/dL (NML 14-18 g/dL) HCT 19%
• Plt 167
• BUN 14 / Cr 0.9 (NML BUN: 8-18mg/dL Cr: .6-1.2mg/dL)
• LFT WNL
• INR was 16.30 with PTT>100
• INR = PT(patient)/PT(control)  INR is specific to each

institution. Goal for this pt 2.0-3.0 for thromboembolic
prophylaxis w/o sx of hemorrhage

• DIC? No. Platelets are normal.

•Clinical Course
• Transfer to ICU, NS 250 cc bolus and then 150 cc/hr, check

INR/PTT, type and screen for 2U PRBC, CBCD. FFP 4 U x 1,
Vitamin K 10 mg PO x 1. Coumadin and Ketoconazole doses held.

• Check INR q 6 hrs. Type and screen 2 U PRBC, just in case there is
excessive bleeding.

• Blood loss – can be lower GI (most likely) but can be brisk upper
GI bleed. also. BUN/Cr WNL is against upper GI bleeding.

• Consult GI stat – he needs a colonoscopy. Due to significant
elevation of INR GI was unwilling to risk the colonoscopy.
Previous studies done w/n the year indicated multiple polyps in
the ascending colon. It was assumed that this was the probable
site of bleeding.

• pt discharged to home from ICU two days later. Received two
units PRBC’s in ED no further blood products required.

Drug Therapy PTA
• Lupron 22.5mg q3 months IM
• Ketoconazole 200mg three times daily by

mouth.
• Coumadin 7.5mg daily by mouth
• Enalapril 5mg by mouth twice daily by

mouth
• Hydrochlorothiazide 12.5mg twice daily

by mouth
• Prednisone 7.5mg by mouth daily

Ther. class.antihypertensives Pharm. class. ace inhibitors
Indications
Alone or with other agents in the management of hypertension
Action
Angiotensin-converting enzyme (ACE) inhibitors block the conversion of

angiotensin I to the vasoconstrictor angiotensin II. ACE inhibitors also
prevent the degradation of bradykinin and other vasodilatory
prostaglandins. ACE inhibitors also increase plasma renin levels and reduce
aldosterone levels. Net result is systemic vasodilation

Therapeutic Effect(s):
Lowering of blood pressure in patients with hypertension
Pharmacokinetics
Metabolism and Excretion: Converted by the liver to enalaprilat, the active

metabolite; primarily eliminated by kidneys
Half-life: Enalapril: Adults: 2 hr; Adults with CHF: 3.4–5.8 hr;
Contraindication/Precautions: Hypersensitivity  History of angioedema

(either idiopathic or with previous use of ACE inhibitors) Geri: Initial dose
reduction recommended

Adverse Reactions/Side Effects CNS: dizziness, fatigue, headache, vertigo,
weakness. Resp: cough.

CV: hypotension, chest pain. GI: abdominal pain, diarrhea, nausea, vomiting.
GU: proteinuria, impaired renal function.Derm: rashes.F and E:
hyperkalemia.Resp: dyspnea.Misc: ANGIOEDEMA.

•Enalapril Vasotec
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Enalapril cont…
Assessment/evaluation:

Though patient was hypotensive with orthostatic changes
this was related to fluid volume deficit secondary to
bleeding. This medication has been effective in
controlling pt hypertension as Pt has had decrease in
blood pressure without appearance of excessive side
effects.

•Hydrochlorothiazide 12.5mg twice daily by mouth
Ther. class. Antihypertensives diuretics

Indications: Management of mild to moderate hypertension
Action: Increases excretion of sodium and water by inhibiting sodium

reabsorption in the distal tubule  Promotes excretion of chloride,
potassium, hydrogen, magnesium, phosphate, calcium and bicarbonate
May produce arteriolar dilation

Therapeutic Effect(s):
Lowering of blood pressure in hypertensive patients and diuresis with

mobilization of edema
Pharmacokinetics
Absorption: Rapidly absorbed after oral administration Half-life: 6–15 hr
Adverse Reactions/Side Effects
CNS: dizziness, drowsiness, lethargy, weakness. CV: hypotension. GI:

anorexia, cramping, hepatitis, nausea, vomiting. Derm: photosensitivity,
rashes. Endo: hyperglycemia. F and E: hypokalemia, dehydration,
hypercalcemia, hypochloremic alkalosis, hypomagnesemia, hyponatremia,
hypophosphatemia, hypovolemia.
Hemat: blood dyscrasias. Metabolic: hyperuricemia,
hypercholesterolemia. MS: muscle cramps. Misc: pancreatitis.

Interactions :Additive hypokalemia with corticosteroids, amphotericin B,
piperacillin, or ticarcillin

Hydrochlorothiazide cont…
Assessment
Monitor blood pressure, intake, output, and

daily weight and assess feet, legs, and
sacral area for edema daily

Evaluation/Desired Outcomes
This medication is effective and appropriate

for this patient. AEB the pt has
consistently been normotensive and
hemodynamically stable p/t this hospital
admision. Pt maintained hemodynamic
stability through out hospital course while
this medication was administered.

•luperolide:Lupron 22.5mg q3 months IM
Indication: Advanced prostate cancer in patients who are unable to tolerate

orchiectomy or estrogen therapy
Action:
A synthetic analogue of luteinizing hormone–releasing hormone (LHRH)
Initially causes a transient increase in testosterone; however, with

continuouous
administration, testosterone levels are decreased. Reduces gonadotropins,

testosterone
and estradiol.
Therapeutic Effect(s):

Decreased testosterone levels and resultant decrease in spread of prostate
cancer

Interaction
antineoplastic effects with antiandrogens (megestrol, flutamide)
ADR: MI, PULMONARY EMBOLI,
May cause BUN, serum calcium, uric acid, hypoproteinemia, LDH, alkaline

phosphatase, AST, hyperglycemia, hyperlipidemia, hyperphosphatemia,
WBC, PT, or PTT. May also cause  platelets and serum potassium

Lupron cont…
Assesment:  Decrease in the spread of prostate

cancer is goal, recent PSA levels decreased from
those prior to Lupron therapy. Laboratory
findings indicate castrate levels of testosterone.
Pt denies c/o  pain or discomfort. Though this
medication may cause increase in PT it is not the
likely candidate. In this case as the pt has not
exhibited elevated INR p/t ketoconzole.

Evaluation: Hormonal treatment is the mainstay of
therapy for distant metastatic (stage D2)
prostate cancer. Cure is rarely, if ever, possible,
but striking subjective or objective responses to
treatment occur in most patients.

•Prednisone 7.5mg daily by mouth
Ther. class.anti inflammatories steroidal (intermediate acting) immune modifiers
Indications: Used systemically and locally in a wide variety of chronic diseases including
Inflammatory, Allergic, Hematologic, Neoplastic
Action: In pharmacologic doses, suppresses inflammation and the normal immune
response; Has numerous intense metabolic effects; Suppresses adrenal function at c
chronic doses of 5 mg/day; in this case prednisone is being used to suppress androgen
production to ameliorate proliferation of AD prostate cancer cells.
Therapeutic Effect(s): Decrease in testosterone level
Pharmacokinetics: Absorption: Well absorbed after oral administration
Metabolism and Excretion: Converted by the liver to prednisolone, which is then
metabolized by the liver Half-life: 3.4–3.8 hr (plasma), 18–36 hr (tissue); adrenal
suppression lasts 1.25–1.5 days
Use Cautiously in: Chronic treatment (will lead to adrenal suppression; use lowest
possible dose for shortest period of time)
Adverse Reactions/Side Effects: Adverse reactions/side effects are much more common
with high-dose/long-term therapy CV: hypertension. GI: PEPTIC ULCERATION
Hemat: THROMBOEMBOLISM.
Interactions: Increased risk of adverse GI effects with NSAIDs (including aspirin)
hypothalamic-pituitary-adrenal axis suppression in systemic and chronic topical therapy



3

Prednisone cont…
Evaluation/Desired Outcomes
 Decrease in presenting symptoms with minimal

systemic side effects in this case the regiment is
effective as the testosterone level is at castrate
levels and the pt has had minimal side effects
prior to this visit. Further evaluation is
necessitated s/p discharge as the risk of bleeding
is increased with the concomitant use of
warfarin.

•Warfarin 7.5mg daily by mouth
The American College of Chest Physicians recommended that

anticoagulation be considered for all patients with atrial
fibrillation, whether it be chronic or paroxysmal

Anticoagulation with warfarin is recommended for all patients
older than 75 years, as well as for patients younger than 75
years who have any of the following risk factors:

• Prior TIA, systemic embolus or stroke
• Hypertension
• Poor left ventricular function
• Rheumatic mitral valve disease
• Prosthetic heart valves
Pt has several of these conditions clearly warfarin is

appropriate in this case.

Warfarin cont…
Action:
Interferes with hepatic synthesis of vitamin-K depleting clotting

factors (II, VII, IX, and X)
Therapeutic effect:
Prevention of thromboembolic events
Pharmacokinetics:
Well absorbed from the GI tract after oral administration
Distribution: Crosses the placenta but does not enter breast milk
Protein binding: 99%
Metabolism and excretion :Metabolized by the liver
Half-Life: 42 hours

•Ketoconazole 200mg thrice daily by mouth
Does he have an infection??? His WBC’s are WNL…
ketoconazole treatment for hormone refractory prostate cancer

The advent of prostate specific antigen (PSA) has resulted in an
increased incidence of early detection of prostate cancer
recurrence. Patients treated with androgen deprivation therapy
(ADT) become hormone-resistant after 18 to 24 months.

adenocarcinoma of the prostate and a rising PSA level despite ADT
with orchidectomy or luteinising hormone-releasing hormone
(LHRH) agonist therapy. All patients received 200 mg of
ketoconazole thrice daily.

Ketoconazole 200mg thrice daily by mouth

Ther. class.antifungals (systemic)
Unlabelled Use(s):
Treatment of advanced prostate cancer by

inhibiting the production of adrenal
steroids

Half-life: 8 hr
Ketoconazole inhibits the hepatic P450 3A4

enzyme system; drug induced hepatitis
risk.

TIME/ACTION PROFILE (blood levels)
ROUTE ONSET PEAK DURATION

PO rapid 1–4 hr 24 hr

Inpatient pharmacological tx
• Vitamin K 10mg SQ x1- given once in ED
• Coumadin 7.5mg daily by mouth-held
• Enalapril 5mg by mouth twice daily by

mouth-continued
• Hydrochlorothiazide 12.5mg twice daily

by mouth-continued
• Prednisone 7.5mg by mouth daily-reduced

to 5mg daily
• Ketoconzole-held
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•phytonadione-Vitamin K 10mg SQ
Indications:  Prevention and treatment of hypoprothrombinemia, which may be associated

with Excessive doses of oral anticoagulants. Pt INR is 16.8!!!
Action :Required for hepatic synthesis of blood coagulation factors II (prothrombin), VII, IX,

and X

Therapeutic Effect(s): Prevention of bleeding due to hypoprothrombinemia

Pharmacokinetics: Absorption: Well absorbed following oral, IM, or subcut administration.
Oral absorption requires presence of bile salts. Some vitamin K is produced by bacteria in
the GI tract

TIME/ACTION PROFILE
ROUTE ONSET PEAK† DURATION‡
PO 6–12 hr unknown unknown
IM, subcut 1–2 hr 3–6 hr 12–14 hr
IV 1–2 hr 3–6 hr 12 hr
Exercise Extreme Caution in:
Severe life-threatening reactions have occurred following IV administration, use other routes

unless risk is justified
Adverse Reactions/Side Effects
Vitamin K is effective and it works well when taken PO. There is rarely need for IV

administration. Avoid giving too much vitamin K because it will induce Coumadin
resistance.

Interactions: Drug-Drug :Large doses will counteract the effect of warfarin This is the goal!!!
 IV use of phytonadione should be reserved for emergencies, subcutaneous route is preferred

SC, IM, IV (Adults): 10 mg.

Vitamin K cont…
Evaluation
 Monitor prothrombin time (PT) prior to and throughout vitamin

K therapy to determine response to and need for further
therapy

Efficacy
Administration of whole blood or plasma may also be required in

severe bleeding because of the delayed onset of this medication
Phytonadione is an antidote for warfarin overdose but does not

counteract the anticoagulant activity of heparin
Evaluation/Desired Outcomes
Prevention of spontaneous bleeding or cessation of bleeding in

patients with hypoprothrombinemia secondary to impaired
intestinal absorption or oral anticoagulant, salicylate, or anti-
infective therapy

Assessment: This medication was an appropriate choice. The pt
responded to treatment w/o ADR. The INR was decreased
and GI bleeding was controlled. Pt did not require further
transfusions.

What happened?
Two weeks P/t ED pt was found to have Elevated PSA levels.

Not a current candidate for surgery d/t age and medical
state. Radiological intervention requires further testing
and trials with non-radiological methods. Subsequentially
put on Ketoconzole for hormone refractory Prostate CA, pt
was not given warning about potential s/e with Coumadin.
Took two weeks for sx due to prolonged synergistic effect.

Ketoconazole potentiated the anticoagulant effect of warfarin.
It is recommended that patients treated with warfarin

may need a reduction in dosage by approximately one-
third with concurrent administration of ketoconazole

What happened?
• In patients receiving oral anticoagulant therapy

with warfarin, the prothrombin time (PT) or
international normalized ratio (INR) should be
closely monitored with the addition and
withdrawal of treatment with ketoconazole, and
should be reassessed periodically during
concurrent therapy. Adjustments of the warfarin
dose may be necessary in order to maintain the
desired level of anticoagulation.

Discharge and F/U
• Pt required no further blood products. Hgb

was maintained at 12g/dLThe
ketoconazole was discontinued the patient
was discharged home with PTA
medications. Coumadin dose was reduced
to 2 mg po qd His INR was 1.5 at the time
of discharge. He will have his INR checked
on day 2 and 3 after discharge, and the
laboratory will call his PCP to have the
Coumadin dose adjusted to achieve INR
level between 2 and 3 with out sx of
hemorrhage.
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