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Assessment and Treatment of Acute Heart Failure—
Case Study: Wet and Warm Profilewith Concomitant Anuric Rena Failure
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Patient Presentation and History

An 86-year-old man arrived by ambulance at the emergen-
cy department (ED) at 7:15 PM. with shortness of breath,
wheezing, and sweating. The history obtained of his present
illnesswasbrief dueto the patient’sextreme dyspnea. Hehad
missed his dialysis appointment the previous day, and he
complained of worsening shortnessof breath that morning. En
route he received nebulized dbuterol and was on 100% O by
nonrebreather mask. The patient had suffered a myocardial
infarction approximately 7 years previoudy. He had also un-
dergone two cardiac catheterizations documenting extensive
coronary artery disease (CAD), resulting in angioplasty with
subsequent stent placement. In addition, he had a history of
congestive heart failure (CHF) and hypertension that precipi-
tated end-stage rend failure requiring hemodiaysis. He dso
had chronic obstructive pulmonary disease (COPD) and was
onhomeO; at 21/min. Hismedicationswere asfollows: enal-
april 40 mg/day, clonidine 0.1 mg t.i.d., isosorbide dinatrate
25 mg/day, atenolol 25 mg/day, salmeterol 2 puffsh.i.d., fluti-
casone 2 puffshi.d., albuterol p.r.n., lansoprazole 15 mg/day,
calcium acetate 665 mg t.i.d., and Nephrocaps 1/day.

Examination

Vitd signsweretemperature 37.6°C, heart rate 110 beats
min, respiratory rate 34 breaths/min, blood pressure 200/86
mmHg, SO, 91% on 100% FIO2.

The patient was awell-devel oped, well-nourished Caucas-
ian maein severerespiratory distress. Hewas seated in atri-
pod position, diaphoretic, anxious, and using accessory mus-
cles. Additiond observationsincluded thefollowing:

* Neck: neck veinsdistended

* Heart: 51, tachycardic rate, grade |1 systolic murmur of

greatest intengity at theleft lower sternd border

« Lungs: Rapid shallow breathing, scattered wheezing, au-

diblediffuseraesbilateraly

» Abdomen: nontender

« Extremities: warm, 2+ pitting edema

* Neurologic exam: nonfocal.

Physiologicaly, this patient’s presentation is consistent
with awarm and wet profile (Fig. 1). More than 80% of pa
tientspresenting to the ED with acutely decompensated heart
failure (ADHF) have clinical congestion (i.e., are classified
as being wet) and, if right heart catheterization were per-
formed, would show elevated pulmonary capillary wedge
pressure (PCWP).1 These patients may have adequate (wet-
warm) or reduced (wet-cold) perfusion, with the magjority
showing elevation in systemic vascular resistance (SVR).
Clinica indicatorsof congestioninthe assessment of patients
with HF include a recent history of orthopnea and/or evi-
dence on physical examination of jugular venous distention,
hepatojugular reflux, ascites, peripheral edema, leftward ra-
diation of the pulmonic heart sound, or asgquare wave blood
pressureresponse to the Valsalvamaneuver.

I nitial Emer gency Department Cour se

Non-invasive ventilation wasimmediately started using bi-
lateral positive airway pressure (BiPAP) with an inspiratory
pressureof 12 mmHg and abase pressure of 5mmHg. Hewas
aso given anintravenous (1) nesiritide 2 meg/kg bolus, fol-
lowed by an infusion of 0.01 meg/kg/min. Ancillary studies
wereasfollows:

 Chest x-ray (Fig. 2): cardiomegaly, Kerley B lines, pul-

monary congestion consistent with CHF

« Electrocardiogram: sinustachycardiaat 110 beats'min, bi-

fascicular heart block, no acute ST-T wave changes

« Arterial blood gases:.

o Initid: pH =7.24, PO =73 mmHg, P,CO> = 66
mmHg, SO, =91.6%

0 10PM.: pH=7.30, P;O>=75mmHg, P.-CO»=50
mmHg, SO, =92.3%

» Serum laboratory values: Na= 139 mEg/l, K =5.1 mEg/l,

Cl = 98 mEg/l, HCOs = 25 mEqg/l, blood urea nitro-
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Fic.1 Rapid clinicd assessment of hemodynamic profiles (wet-
warm focus). PCWP= pulmonary capillary wedge pressure, Cl =car-
diacindex, SVR = systemic vascular resistance.

gen=57mg/dl, creatinine=7.8 mg/dl, glucose= 340 mg/dl,
troponin=0.09 ng/ml.

Subsequent Course

The patient began to show signs of improvement within
minutesof starting BiPAP and nesiritidetherapy, asevidenced
by improvement in oxygen saturation (to 98%), adecreasein
respiratory rate (to 22 breaths/min), and improvement upon
repeet arteria blood gas analysis. He was weaned off the
BiPAPto 3I/minof Oz by nasa cannulawhileinthe ED. After
4 h of ED management, he was transferred to the telemetry
unit in stable condition. He had an uneventful evening free of
dyspnea, chest pain, or arrhythmias and underwent routine
diayssthefollowing morning.

Discussion

Management of CHF presentsunique chalengesin patients
with rendl failure (RF) who are dialysis dependent.2 Patients
with RF may have elevated B-typenatriuretic peptidelevelsin
the absence of HF; thus, theassay islessuseful inthispopula
tion. With patientswith RFwho have either arelative or abso-
|ute resistance to diuretic therapy, medication side effects of
drugs used to treat CHF are of greater concern. The risk of
thiocyanatetoxicity with theuse of nitroprussideisincreased
in patientswith RF. In addition, thereisagrester than average
risk of arrhythmiaswith the use of inotropesand digoxin due
to preexisting electrolyte disturbances. Urgent or emergent
dialysisfor themanagement of CHF isaccompanied by logis-
tical congtraints aswell as expense. Finally, the need for me-
chanical ventilation or titration of medication drips requires
admissontotheintensive careunit.

Natriuretic peptides such as A-type and B-type (BNP)
enhancethe effects of loop diureticsin patientswithout rena

Fic.2 Initia emergency department chest x-ray performed onthis
patient, who presented with signsand symptoms characteristic of a
wet and warm profile. Cardiomegaly, Kerley B lines, and pulmonary
congestion consistent with congestive heart failure were noted.

impairment. Nesiritide, the recombinant form of BNP, does
not depend on rena clearance, and the bal anced vasodilatory
effects of nesiritide make it useful in patients with CHF and
concomitant RF. Nesiritide-treated patients with RF demon-
drate reductionsin PCWPand dyspneasimilar tothosein pa
tientswithout RF.3 Similarly, theincidence of hypotension or
arrhythmias does not increase with nesiritide usein the pres-
enceof RF3 Datafrom The ADHERE® Registry show that IV

Time-to-treatment LOS

1.1h 3.0 days

12 24 5 10
Hours Days
22.2h 7.0 days
12 24 5 10
Hours Days

Fic.3 TheADHERE® Registry: Time-to-trestment (left-hand col-
umn) and LOS (right-hand column) for patients started on intra-
venous vasoactive therapy in the emergency department (ED) and
inpatient unit. Thetop row represents ED; the bottom row represents
inpatient unit.*
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vasoactives, such asnesiritide, started inthe ED areassociated
with significantly reduced initia treatment times (1.1 h vs.
22.2hif gartedintheinpatient unit, p<0.0001, Fig. 3).4Early
initiation of IV vasoactivesa soimpactslength of stay (LOS);
ADHERE® datashow that thosetreated in the ED are associ-
ated with a significantly shorter LOS compared with those
treated in the inpatient unit both in the hospital (3.0 vs. 7.0
days, p<0.0001, Fig. 3) andintheintensiveand coronary care
units(ICU/CCU) (2.1 vs. 4.5days, p<0.0001).4

Inthis case, the patient received nesiritidewithin 15 min of
ED presentation and improved rapidly. This point is notewor-
thy because both the timing and choice of initial HF therapy
appear to have a sgnificant impact on a patient’s hospital
course, clinica outcome, andintensity of carerequired. A fina
advantage of nediritideisitsability to prevent ICU admission
(infavor of atelemetry bed) in many patientswith HF who are
dabilizedintheED. Asnesiritide doesnot demongtratetachy-
phylaxis, further titration and hemodynamic monitoring are

typicdly unnecessary.

Thepatient’srapid and dramaticimprovement suggeststhat
ED initiation of noninvasive ventilation and 1V nesiritide
should be considered in patientswith RFwho present with de-
compensated heart failure.
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