Allergies/Intolerances
Penicillin (rash)

Lahorato ul

sodium 137 mmoV/L, potassium 4.9 mmol/L, chloride 102 mmol/L, CO, 24 mmol/L,
creatinine 0.9 mg/dL, glucose 133 mg/dL, BUN 12 mg/dl, albumin 3.4 G/dL, calcium 2.35
mmoV/L, magnesium, 0.81 mmol/L, phosphorus 3.8 mg/dL, LFT’s wnl, WBC 5.6 x 10°/L.

Date Platelet count
4/20* 230 K/mm?
4/24 212 K/mm?®
4/25 159 K/mm?
4/26 114 K/mm?
4/27 97 K/mm?
4/28 81 K/mm”

*day of admission

Pertinent disease factors:

1..B.'s thrombocytopenia is of new onset and is characterized by a rapid decline in the
platelet counts over a few days. This patient does not appear to have a readily identifiable
medical condition as a likely cause of the thrombocytopenia.

Pertinent medication factors:

Metformin has not been reported as a cause of thrombocytopenia. '* Ranitidine, however,
has been infrequently associated with thrombocytopenia.!?* This is a relatively rare but
readily reversible complication of ranitidine therapy.'* Ranitidine-induced
thrombocytopenia usually develops within the first 30 days of therapy, but its pathogenesis
remains unclear.’* Most hematologic toxicities reported with the H-; receptor antagonisis
appear to occur in patients with serious concomitant diseases or in those receiving other
treatments more commonly associated with hematologic adverse effects.”*
Thrombocytopenia has been reported in about 5% of patients treated with heparin. !
Heparin-induced thrombocytopenia does not appear to be dose dependent and has been
reported in patients receiving less than 500 units of heparin per day. This condition
typically develops within 5-9 days after initiation of therapy and reverses readily after
discontinuation of the drug.

Analysis and synthesis:

Although both ranitidine and heparin have been reported to cause thrombocytopenia,
heparin appears to be the most likely culprit in this case. L.B. has been taking ranitidine
intermittently for nearly six years. Thrombocytopenia induced by H-; receptor antagonists
usually develops within the first 30 days of therapy. Moreover, heparin-induced
thrombocytopenia is a more common adverse effect and has been reported in patients
receiving very small daily doses of heparin (including heparin lock flush solution), and it
usually develops within 5-9 days after initiation of therapy. Based on the presentation and
temporal sequence of events, heparin-induced thrombocytopemia is the most likely
explanation for L.B.'s acute drop in platelet count.

23



7 L X — Rt
Ny (R

BERR

Na 137 mmol/L, K 4.9 mmol/L, Cl102 mmol/L, CO,24 mmol/L, 7 L7 F =2 09mg/dlL, 7 K7
133mg/dL, BUNIZmg/dL, 747> 34gdL, Ca235mmolL, Mg08! mmolL, P38mgdl, 7
Ty AGRRE ERGEER, WBCS5.6x10°L

Aft bRk
4/20% 230 K/mm®
4/24 212 K/mm?
4/25 159 K/mm’
4/26 114 K/mm?
427 97 K/mm’®
4/28 81 K/mm®

* AL H

Ry SRBET
BEOMARBDEL, FROERTHY, 2, 3 BOMCM/IMRENSEFEETLTV L0 08
BaRHs, ZOBEILZ, HBICHRBECRE L2721 5 DEFHRERRIZENL I THD,

BEET 2 REENORT -
2 R AL S R IUMRRADE S BET B L1 ) BERES, 2 —, S=F UL, HEEEE

R AMERAER A B D, M T o F VR BO IR EN L, aERRERTH S, M
5=F VAT X B /MR, BE, HREH% 30 BUNCRRT 52, BERFETHS,

M H LSRRI TRE SATV S EREOS < 1, BEAREAE AL BES, o
L OEEN R R LT MOEREE RS SN TV AREI BN TRETVA L) Tha, ¥ ~

R TR S N D BEDR %I BT IR EREE ST 5, |~ s & 5 Mg
WO, BERICEFLANEST, 1A S0 EIRBOREREIIBNTLRSESHS. O
PERIZSEIIIC I, TATIAE, S~9 AUMICREL, BAENLT S LECHICEET .

S EHE -

FoFUr AR U BRIUNMEBERFBEETALHE SN TWAYE, TOFyr—2TE, ~RY o
FHRAEERENL S ThE., BEE, BEERMPFENICI=F ERALTVWS, B%, H
FEFREID L 2/ MRBODIEERL, 1B5ERMAE, 30 BLUMICER TS, &6io, ~Jvizksm
AR EEIT L O — R BIERT, 1BREENEBHTHLRVBE (~UrvavrZT753viad
L) BT HEBEINTWS, £, BEFNIREBIAE, S~ BLURNICREBRT S, #5r&
NEERBLUS N FORBOEBIZESNTELD &, BEORMA N/ MIEOE iz~
PEEOMADEBAIES LTELZON, BLRYBRZTBEATHS,

24



Response and recommendations:

A review of L.B.’s current medications reveals two agents, ranitidine and heparin, that have
heen reported to cause thromboeytopenia.'** Ranitidine-induced thrombocytopenia is most
likely to occur within the first 30 days of therapy.'? Since L.B. has been taking ranitidine
intermittently for GERD for approximately six years, it is unlikely that ranitidine is
responsible for the acute decrement in platelet count. Ranitidine, however, cannot be
immediately ruled out as a possible cause. Heparin-induced thromhbocytopenia is a more
common adverse effect that has been reported even with very small daily doses of heparin
{e.g., heparin lock flush solution). The thromabocytopenia is acute and usually develops
within 5-9 days after initiation of therapy.' Based on the presentation and temporal
relationship, heparin appears to be the most likely cause of thrombocytopenia in this patient.
The physician was advised to disconiinue the heparin lock flush solution and closely monitor
the patient’s piatelet count. If the counts do not return te normal within several days after
discontinuation of heparin, other potential causes of thromboeytopenia should be considered.
However, if the platelet counts recover after discontinuation of heparin, testing for heparin
antibodies (using a commercial laboratory) is advised to confirm the diagnosis of an
immune-mediated reaction and guide future therapy.
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Case Message:

This question highlights the importance of skillful problem solving. As always, collecting
appropriate background information and patient data is critical. Analyzing this information
before synthesizing a logical response is paramount for effective patient management. In
this case, failure to recognize that the patient was receiving heparin lock flush solution
could have inappropriately excluded heparin as a possible cause of the thrombocytopenia.

CONCLUSION

Formulating effective responses and recommendations requires use of a structured,
organized approach whereby critical factors are systematically considered and thoroughly
evaluated. The steps in this process include organizing a patient data base, gathering
information about relevant disease states, collecting medication information, obtaining
Pertinent background information, and identifying other relevant factors and special
circumstances. Once these data are collected and carefully assembled, they must be
critically analyzed and evaluated in the proper context. Responses and recommendations
are synthesized by integrating data from these diverse sources through the use of logic and
deductive reasoning.
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STUDY QUESTIONS

i. Why is it necessary to gather background information and patient data? Why do
pharmacists often fail to obtain this information?

2. What factors should be considered in making a recommendation regarding dosage
and administration of an antibiotic? Provide a justification for each factor.

3. Given the question “Can naproxen cause nephrotoxicity,?” list at least five related
questions that should also be considered.

4, List three patient-related factors that should be considered for a question pertaining

to potential drug interactions.
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Chronic  heart  failure
(CHF), also sometimes referred
to as “congestive heart failure,”
is a serious condition with an in-
creasing prevalence and a poor
prognosis.  Although the past
decade has brought increased
understanding and 1improved
treatment, much work remains to
be done. Drug therapy can
prolong life for weeks or months
and give patients somewhat im-
proved quality of life, but heart
transplant remains the only
“cure.”

Although a third or more of
CHF patients may have diastolic
dysfunction, treatment for this
condition is less well understood
than the treatment for systolic
dysfunction. We will confine
our discussion to the pharmaco-
therapy of systolic dysfunction.
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Qutline of CHF Lecture

e Brief review of systolic and diastolic
dystunction

» Current standard of care in the treatment of
systolic dysfunction

+ Bricl look at seme investigational agents
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In this lecture we will ex-
plore the pharmacotherapy of
systolic dysfunction.  Current
standard of care will be ad-
dressed with a brief look at
some possible future therapies.
Omapatrilat is the most promis-
ing of the agents currently under
study.
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Diagnosis of Systolic
Dysfunction

« Clinicians MUST distinguish between
systolic and diastolic dystunction
— Symptomatology is the same, but
- Therapy differs between systolic and diastolic
dysfunciion
— You need to determine a teft ventricular
ejection fraction (LVEF or EF) to distinguish
* Patients may have clements of both systolic
and diastolic dysfunction
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A common misconception IS
that systolic and diastolic dys-
function can be distinguished by
symptomatology. The left
ventricular  ejection  fraction
should always be determined,
since the symptomatology is the
same, but the treatment between
systolic and diastolic dysfunc-
tion varies somewhat.

The significance of the LVEF is
illustrated in the next slide.
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Systolic vs. Diastolic

Dystunction
o Systakc Crastalie
/?5 VT /?1
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In both systolic and diastolic dys-
function, the stroke volume (and
hence the cardiac output) is de-
creascd at 30 ml per beat.  The eti-
ologies ditfer, however, resulting in
a low EF in systolic dystunction
(<40%) and a normal EF in diastolic
dysfunction.

In systolic dysfunction, the myocar-
dium is weak, and contraction is im-
paired. In diastolic dysfunction, it
is filling that i1s impaired, usually
duc to a stiffened or thickened myo-
cardium.

Therefore, if patients have symp-
toms of CHF and a low EF, they
have systolic dysfunction. If they
have symptoms of CHF and a nor-
mal EF, they have diastolic dys-
function.

For the rest of this lecture, we will
focus on drug therapy for systolic
dysfunction.
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Drug Therapy for Systolic
Dysfunction

¢ Established agents
— Vasodilators
— Beta blockers
— Diuretics
— Positive inotropes
— Spironolactone

» Other agents are under investigation
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According to current under-
standing, all patients with sys-
tolic dysfunction (to be referred
to as CHF for convenience)
should be on a vasodilator and a
beta blocker, if these agents are

tolerated.  Diuretics, digoxin
and spironolactone may be
added as needed to control
symptoms.

Neither diuretics nor digoxin
have been shown to decrease
mortality in CHF.  Spironolac-
tone may decrease mortality, but
more study is needed to confirm
this.
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Drug Therapy, cont.

* Goals of drug therapy are to:
- Decrease afterload
— Decrease preload
— Increase myocardial contractility
— Modify mvocardial remodeling

» Ultimate geals are to protong life and to
improve the patient’s quality of life
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Complex compensatory changes
occur in CHF to combat reduced
cardiac output, including in-
creased blood volume and in-
creased  vascular  resistance.
Ultimately,  however,  these
changes act to worsen the dis-
ease.

Through drug therapy we can
decrease afterload with arterial
dilators, decrease preload with
venous dilators and diuretics, in-
crease contractility with positive
inotropes, and decrease and/or
reverse remodeling with angio-
tensin converting enzyme In-
hibitors, beta blockers and
possibly other agents.
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Vasodilators

* Angiotensin converting enzyme inhibitors (ACEIs)

should be drugs of choice with EF <40%

- Block conversion of angiotensin ! (ATI) to angiotensin
H (ATID

— Interrupt RAAS cascade

— Decrease preload (venous dilation) and afterload
(arterial dilation)

— Improve symptoms and decrease mortality

— Benefit is well substantiated in clinical trials ;. VHeFT
1, CONSENSUS I, SOLVD, SAVE, others
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All CHF patients should -be given
ACElIs if tolerated. ACEIs inhibit
angiotensin converting enzyme, inter-
rupting the renin - angiotensin - aldo-
sterone  system  cascade  and
decreasing the amount of circulating
AT 1L

Since AT Il is a potent vasoconstric-
tor, the result of its inhibition is
vasodilation with a resulting decrease
in preload and afterload. ACElIs al-
so block RAAS enzymes located in
the myocardium which may play a
role in remodeling (changes in the
structure of the heart -- usually
pathological).

The reduction of morbidity and mor-
tality in CHF with ACEIs has been
well documented in numerous clini-
cal trials.
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ACEIs

* Dosing
— Be cautious -- may need to use a test dose to
avoid hypotension
—Tirate to maximum tolerated dosc -- ATLAS
clinical trial data support this
— Best dosed twice daily
» Monitor -- blood pressure, renal tunction, K+

» Contraindicated in bilateral renal artery stenosis
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Although ACEIs are usually
quite well tolerated, hypotension
may be a problem, particularly
with the first dose. Hyperkale-
mia and acute renal failure may
also occur, the latter with bilater-
al renal artery stenosis, in par-
ticular.

ATLAS clinical trial data demon-
strated a mortality benefit with
high dose compared with low do-
se ACEI (lisinopril was the agent
used in this study). And, even
though specific clinical support is
lacking, most CHF specialists
dose ACEI twice daily rather
than once daily. This seems to
provide better afterload reduction
over a 24-hour period.
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