Hyperemesis Gravidarum
Associated disorders
* Hyperthyroidism
* Hyperparathyroidism

» Liver dysfunction

Altered lipid metabolism
f cholesterol
. 3 phosphaolipids
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Transient elevations in  serum
thyroxine levels, especially the serum level
of free thyroxine, have been documented in
as many as 70% of pregnancies
complicated by HEG.* This hyperthyroid
state is usually without significant
symptoms and resolves spontancously
without treatment at the same time HEG
resolves. The pathogenesis of the
hyperthyroid is not completely understood,
although some authors believe that hCG or
some variant of hCG is responsible. HEG
usually occurs in the first trimester when
levels of hCG are high and peak levels of
hCG have an inherent thyroid stimulating
effect equivalent to 3-10 mcgU/ml.?

Other associated disorders include
hyperparathyroidism, liver dysfuction, and
altered lipid metabolism.
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Hyperemesis gravidarum

Complications
Maternal Fetal
* Esophagitis ¢ Naincrease in

malformations

¢ Mallory-Weiss tear R i
. * No increase in
* Retinal hemorrhage premature births
* Wernicke's * No increase in LBW
encephalopathy unless weight loss
* Pancreatitis continues after 20
weeks

* Hepatic damage
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Maternal complications include
esophagitis from reflux of stomach contents.
Other complications include Mallory-Weiss
tears, linear mucosal tears at the cardio-
esophageal junction with hematemesis, acid
aspiration, and metabolic alkalosis. If
dehydration and electrolyte derangements
are not treated promptly they can lead to
renal and hepatic damage. If the woman
has been unable to eat for a prolonged
period of time, vitamin deficiencies can
occur and Wernicke's encephalopathy has
been reported.’

Fortunately, HEG is not harmful to
the fetus unless maternal weight loss
continues after the 20" week of gestation.
HEG is not associated with an increase in
fetal malformations or premature birth.'®
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Therapy of HEG

Patient counseling

* Reassurance

+ Explanation of causes & duration
¢ Recommend keeping journal

* Dietary recommendations

e Explain therapy step by step

e Encourage questions
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Reassurance and counseling are
an important part of therapy. Patients are
often frustrated and depressed and it is
helpful for them to understand the disease
and realize they are not the first one to
suffer from HEG. A diary of times of the
day when vomiting occurs and certain
triggers, such as foods, odors, and
activities or events is beneficial. The
drug therapy should be explained
including reassurance about the safety of
the medications during pregnancy. Small
frequent meals should be recommended to
avoid being either too hungry or too full.
High carbohydrate foods are best tolerated
such as baked potatoes, crackers, breads,
rice, and pasta. These foods also contain
essential B vitamins. The patient should
be encouraged to ask questions and these
should be answered thoughtfully.
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Therapy of HEG
Goals of therapy

Correction of fluid & Weight stabilization
electrolyte disorders

¢ D5/45NS with KCl @
125 ml/hr

* Slowly reintroduce food

L]
* DSLR@ 125 mifbr ° Complex carbohydrates

L

Small frequent meals

» Add MVI Q day Low fat
e Thiamine 100mg IV Q Separate food & fluids

day X3 may be Consult dietician
necessary
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For the woman who s
dehydrated, correction of fluid and
electrolyte disturbances is imperative.
Intravenous fluids such as 5% dextrose in
lactated ringers solution will provide
electrolytes. Multivitamins should be
added once a day if available. If IV
multivitamins are not available, thiamine
and pyridoxine should be added. Many
patients will stop vomiting  after
rehydration occurs. [f the patient has not
eaten for one to two weeks, thiamine
100mg IV daily for three days should be
administered to prevent Wernicke’s
encephalopathy.

Small frequent meals to avoid
being either too hungry or too full may be
effective. High carbohydrate foods are
best tolerated such as baked potatoes,
crackers, breads, rice, and pasta.* These
foods also contain essential B vitamins.
Fatty foods should be avoided as they
slow gastric emptying.  The patient
should wait about 30 minutes after eating
before drinking fluids. Awvoidance of
offensive food odors helps some women.
Consulting a dietitian is helpful in difficult
cases to ensure proper nutritional intake.
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Therapy of HEG

Antihistamines

* Meclizine (Bonine, Antivert)

» Dimenhydrinate (Dramamine)

* Diphenhydramine (Benadryl)

* Hydroxyzine (Vistaril, Atarax)

* Doxylamine (Unisom)

Component of Bendectin: withdrawn 1983

Doxylamine 10mg, dicyclomine 10mg, Pyridoxime
10mg
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For patients that fail to respond to
fluids alone, pharmacologic therapy may be
necessary. Many physicians are reluctant
to use drugs in the first trimester since
organogenesis is occurring during this
period.  However, several medications
have been prescribed for HEG for decades
and are known to be safe in pregnancy

Certain antihistamines such as
dimenhydrinate (Dramamine) and its active
moiety diphenhydramine (Benadryl) are
very effective antiemetics.  These agents
antagonize the central  action  of
acetylcholine and decrease stimuli going to
the chemoreceptor trigger zone (CTZ) and
vomiting center. Doxylamine, one of the
components of Bendectin the .only drug
ever approved for nausea and vomiting of
pregnancy which was withdrawn from the
market in 1983, is available today in the
over-the-counter sleep aid Unisom tablets.
It does carry a warning against its use in
pregnancy on the package and this should
be explained to the pregnant women if it 1s
recommended as an antiemetic.
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Antispasmodics
Not recommended in HEG

* Scopolamine, belladonna, atropine

* Mechanism: Block central muscarinic
receptors in afferent pathways of the
vomiting reflex. Decrease GI motility

s Side effects:
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drowsiness confusion
blurred vision palpitations
Antispasmodics such as AARZ I . RI R+ 7hOov
scopolamine, belladonna, and atropine are - ¢y 1 HRPERKFI LIF LTSGR
often used to treat motion 51cknes§. ERICHAINTOET, L Lid
However, these agents slow gastric 5, ZhoDEMITHABHLAES

emptying and prolong Gl transit time.
Since slowed gastric emptying is part of the
etiology of HEG, these agents are
inappropriate for HEG.
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Phenothiazines: antidopaminergics

+ Promethazine, prochlorperazine, chlorpromazine,
haloperidol, droperidol,

= Mechanism: Block postsynaptic dopamine
receptors in hypothalamus & limbic system. Act
on D, &D, receptors in CTZ

¢ Side effects
» Drowsiness extrapy ramidal sy mptoms

»# Dystonic Teactions
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The phenothiazines promethazine
(Phenergan) and prochlorperazine
(Compazine) are effective antiemetics that
work by central antagonism of dopamine in
the CTZ. Young women are particularly
susceptible to dystonic reactions and
extrapyramidal side effects caused by these
agents. Antihistamines  such as
diphenhydramine prophylax against these
side effects. Therefore, it is important to
include an  antihistamine  with  the
phenothiazines not only for their antiemetic
action, but to prevent adverse drug reactions.
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Therapy of HEG

Antireflux medications

Prokinetic agents
* Metoclopramide
(Reglan)

H2 Antagonists

* Cimetidine (Tagamet)

* Ranitidine (Zantac)

* Famotidine (Pepcid)
Antacids

UER ETH DR %

LI o BB
H ¥ BEEE
s AFTL ARSI LR
(#HA L) (L5
LI Rl L9 R
(2% w2 sl
I TAEFY L
(7Y A F)

Metoclopramide (Reglan) increases
lower  esophageal  sphincter  pressure,
decreasing gastroesophageal reflux. It
accelerates gastric emptying and acts directly
on the CTZ. Like the phenothiazines,
metoclopramide can cause dystonic reactions
and extrapyramidal side effects. Therefore,
it is important to include an antihistamine to
counteract these effects.

Histamine-2  blockers such as
ranitidine  (Zantac) are also useful in
gastroesophageal reflux that occurs in HEG.
They reduce gastric acid production by

competitive blockade of H, receptors in
- gastric parietal cells.  These agents provide
symptomatic  relief of  heartburn  and
esophagitis. Ranitidine,  cimetidine
(Tagamet), and famotidine (Pepcid) are all
pregnancy category B and are considered safe
to use during pregnancy.
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Therapy of HEG

serotonin-3 antagonists

¢ Ondansetron (Zofran)
* Granisetron (Kytril)
* Daolasetron (Anzemet)
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Ondansetron  (Zofran) is a
selective serotonin-3 receptor antagonist
usually reserved for the most highly
emetogenic cancer chemotherapy due to
its extremely high cost. Published
literature in pregnancy is limited so it is
considered a last line agent in HEG when
all other pharmacologic therapy has
failed.'"'"*  Sullivan etal. randomized
30 women with HEG to receive either 1V
ondansetron or promethazine in a double-
blind manner. They found no difference
in relief of nausea, weight gain, or length
of hospitalization between the two drugs."
In my own experience, I have not found
ondansetron to be effective in the
treatment of HEG.
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Therapy of HEG

Alternative therapies

* Ginger

* Pyridoxine (Vitamin B6)

* Acupuncture

* Acupressure bracelets

* Sensory Afferent Stimulation Device
ReliefBand
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Despite counseling and discussion of
the risks and benefits of HEG and
pharmacologic therapy, some women refuse to
take any drugs during pregnancy. For these
women interventions may include dietary and
life-style  changes. Sahakian  et.al.
demonstrated in a double-blind placebo-
controlled study of 59 hyperemetic pregnant
women that pyridoxine 25 mg every 8 hours
significantly reduced vomiting, "

Other alternative therapies include
ginger and herbal teas.  Fisher-Rasmussen
et.al.  conducted a double-blind placebo
controlled crossover study of powdered ginger
root for HEG." Capsules containing 250 mg
ginger or placebo were given to 30 women four
times a day for 4 days. After a two day
washout the groups switched for 4 more days.
The powdered ginger root provided more
significant relief of vomiting than placebo.'
Ginger ale may be a more acceptable and
readily available form of ginger and the
carbonation may be helpful. Herbal teas that
have been promoted for nausea and vomiting
include raspberry leaf tea and chamomile tea.*

Treatment of HEG in  Chinese
literature focuses on acupuncture.  Effective
points of stimulation are the P6 or Neiguan
point and the ears. The Neiguan point is 5 ¢m
from the distal wrist crease, between the
tendons of the flexi carpi radialis and palmaris
longus.”"™  For women that refuse to take
medications of any kind during pregnancy,
acupressure bracelets may be an allernative.
These are sold in boating stores and by auto
clubs to treat motion sickness, Their
mechanism of action is based on acupuncture
principles. They consist of an elastic band
with a large plastic button on one side which is
placed over the above mentioned tendons,
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The ReliefBand®

* [ndications
r Chemotherapy
= Muotion sickness
# Pregnancy
* Worn on ventral side of
wrist
»~ Acupuncture point
Pericardium & (P-A) or
Neiguan point
* Only side etfect is rare
skip irritation

ReliefBand® (L 1) — 7 /5> F)
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Another treatment option which

combines acupuncture principles with
transcutancous electrical stimulation is
called the RELIEFBAND."” Its

indications are for nausea and vomiting
related to motion sickness, chemotherapy,
and pregnancy. The ReliefBand® device,
is a watch-like sensory afferent stimulating
(SAS) device. It is a small, battery-
powered product worn on the underside of
the wrist that delivers miid electrical
stimulation to peripheral nerves located in
this area. A continuous siream of signals
triggers the nerves to send an abundance of
normal nerve signals through the central
nervous system. It is thought that this
flow of signals interferes with the nausea
and vomiting messages and helps to
provide relief.
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Therapy of HEG

Nuftrition support

Tube feedings
* Overcoming negative attitude

* Aspiration
Parenteral nutrition
* Last resort

* Polential complications
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For  patients  with  severe
malnutrition in whom pharmacologic
therapy has failed, tube feedings or total
parenteral nutrition (TPN} may be
necessary.”*”’ Many authors have
advocated iso-osmolar tube feeding by a
small-bore nasogastric feeding tube.”™
Risks with this method include tube
displacement and pulmonary aspiration
and experience at our institution shows

poor patient acceptance.
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TPN complications in pregnancy

¢ Catheter complications
» Pneumothorax
¢ Catheter sepsis
¢ Thrombophlebitis
* Extravasation
* Radiculopathy
s Refeeding syndrome
s Wernicke’s encephalopathy
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Many physicians initiate home TPN
without an adequate trial of medications and
fail to realize the serious risks involved.
Life-threatening complications of catheter
insertion such as pericardial tamponade,
pneumothorax, and subclavian artery
laceration have been described in the
nutrition  and  surgical literature.”
Metabolic and infectious complications of
parenteral nutrition are not uncommon.
TPN should be reserved for hyperemetic
women only when medical management has
failed an adequate trial and the patient is
severely malnourished.

At our institution we rarely use
TPN for HEG. We have seen three cases of
line sepsis, a subclavian thrombosis, and a
case of severe cellulitis at the site of a PICC
line, which required surgical debridement.
The latter patient experienced reflex
sympatheic dystrophy that required narcotic
analgesics for a prolonged period of time,
which resulted in narcotic dependence in
both the mother and the infant. We have
found that a common misconception among
obstetricians that refer patients to OSU is
that TPN is safer than antiemetic
medications in the first trimester.
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Pharmacist-initiated HEG protocol
Goals

* Provide a rational combination of
medications to effectively treat HEG

* Minimize adverse drug reactions

* Provide patient education on HEG,
medications znd diet

* Initiate oral diet as soon as possible
* Decrease the need for TPN

The goals of the pharmacist-
initiated HEG protocol were to provide a
rational cost-effective combination of
medications that would effectively treat
HEG and have minimal adverse effects.
A second goal was to introduce enteral
feedings as soon as possible and avoid the
use of parenteral nutrition. The third
goal was to provide patient education
about HEG, its treatment, and diet
recommendations.
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Pharmacist-initiated HEG protocol
Methods

* Physician education: Pharmacist lectured on
treatment of HEG at OB Grand Rounds

» All patients admitted with diagnosis of
HEG from 1/95-6/95 were entered on the
Pharm.D-initiated HEG protocol

» Protocol patients compared to patients
admiited from 1/93-7/94 who received
standard therapy
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The specialty practice pharmacist
for women and infants was invited to give a
lecture on the treatment of hyperemesis
gravidarum at the Department of Obstetrics
Grand Rounds. The pharmacist emphasized
using drugs that worked by mechanisms
that would relieve the pathology of HEG
and discouraged those that would aggravate
the condition such as scopolamine.
Medications with a proven track record of
safety in  pregnancy  that  work
synergistically and prevented side effects
were stressed. The risks of TPN therapy
were reviewed and advised to be used only
as a last resort when pharmacologic therapy
fails.

As a result of the Grand Rounds
presentation, a cost-effective protocol was
developed for treating patient with HEG
which included counseling and a written
patient education pamphlet.

All patients admitted with the
diagnosis of hyperemesis gravidarum from
January 1995 through June 1995 were
entered on the pharmacist-initiated HEG
protocol. The comparison group was
patients admitted with the diagnosis of
hyperemesis gravidarum from January
1993 through July of 1994 who received
obstetrictan-prescribed therapy. The
obstetricians had no predictable or set
protocol of medications to treat HEG. -
Each obstetrician ordered a different
combination of drugs to treat HEG.
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Pharmacist-initiated HEG protocol

* IV fluids with electrolytes to correct
dehydration & electrolyte imbalance
¢ Medications
#Diphenhydramine 25 mg 1V Q 6 hr
#Promethazine 125 mg IV Q 6 hr
#>Metoclopramide 10 mg 1V Q 6 hr
¥ Ranitidine 50 mg IV Q 6 hr
* Patient education by pharmacist
# Stressed importance of diet despite N&V
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The  pharmacist-initiated HEG
protocol consisted of intravenous fluids
with electrolytes to correct dehydration and
electrolyte disturbances. Pyridoxine 50 mg
was added to the IV fluids once daily. The
drug therapy included diphenhydramine 25
mg, promethazine 12.5 mg,
metoclopramide 10 mg, and ranitidine 50
mg all given IV push every 6 hours. As
soon as the patient stopped vomiting, all
medications were switched to the oral route
and a diet of complex carbohydrates was
ordered generally beginning with a baked
- potato. When caloric  intake was
sufficient, the patient was discharged on the
same four drug regimen. The pharmacist-
initiated HEG protocol was printed onto
small cards that fit into the physicians’
pocket (appendix 1).

Another important part of the
protocol was patient education and
encouragement by the pharmacist. This
included information about HEG, possible
causes, and treatment with mediations. It
also stressed the importance of continuing
to try to eat despite nausea and occasional
vomiting.  Diet recommendations were
suggested  which  included  complex
carbohydrates such as breads, cracker, rice
and potatoes and lean meats and eggs.
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Pharmacist-initiated HEG protocol
Qutcomes

o Cessation of vomiting within 24 hr

« Avoiding the need for or discontinuing
total parenteral nutrition (TPN)

¢ Occurrence of adverse drug reactions
(ADRs)

s Inappropriate drug prescribing
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Outcomes that were monitored
included the length of time until vomiting
subsided, whether TPN could be avoided or
discontinued, and how soon enteral
feedings could be introduced. Occurrence
of adverse drug reactions was also
documented. The evaluation of the
obstetrician-prescribed  medications  for
hyperemesis gravidarum included whether
inappropriate combinations of medications
were used, such as using more than one
phenothiazine ~ at the same time or
prescribing drugs that exacerbated the
condition such as scopolamine.
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Pharmacist-imtiated HEG protocol
Patient demographics
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Standard therapy HEG protocol
# of patients 17 12
Age (years) 18-39 (25.4) 18-29 (24)
Gravida 1-5(2.2) 1-4 (L.9)
Gestatonal uge (wh) 6.5-24 (13.4) 10-22 (14.5)
Weight loss (kg) 2-15.5(7.2) 2.7-11(8.1)
Obesity (#of pt} 5 4
Hyperthyroid 1 3

The 12 patients entered on the
pharmacist-initiated HEG protocol were
compared to the previous 17 patients
treated by the obstetric service. Ages of
the women ranged from 18 to 39 (mean
25.4) years in the obstetrictan-prescribed
group and 18 to 29 (mean 24) in the HEG
protocol group. The average weight loss
was 8.1 kg in the protocol group and 7.2
kg in the standard therapy group. The
gestational age of the pregnancies ranged
form 6.5 to 24 (mean 13.4) weeks in the
first group and 10 to 22 (mean 14.5) weeks
in the protocol group. There were 5
" obese patients in the standard group and 4
in the protocol group. Three patients in
the protocol group and only one patient in
the standard group were hyperthyroid.
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Pharmacist-initiated HEG protocol

Results
Standard therapy - (HEG protocol

Vomiting stopped within
" Sr
(omers ecdsmiteieqy | 4@4%) | 8(75%)
TPN avoided/DC'd 1 6
Required TPN »7 days 3 0
ADR to phenothiazines 3 0
Inapprogpriate Rx 4 I
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The protocol proved to be very
~effective since 8 of 12 (75%) patients
stopped vomiting within 24 hours of
entering the hospital. The remaining 4
patients stopped vomiting by 48 hours.
Only 4 of 17 (24%) patients in the standard
group stopped vomiting within 24 hours.
While the only complaint in the HEG
protocol group was drowsiness, there were
three adverse drug reactions (ADRs) in the
other group. Most ADRs were due to

more than one phenothiazine being
prescribed  concomitantly  resulting in
dystonic reactions. TPN was either

discontinued or avoided entirely in 6 of
the 12 patients in the protocol group,
whereas, 5 patients in the standard group
were on prolonged TPN  therapy.
Inappropriate therapy in the standard group
included 3 patients who were prescribed
more than one phenothiazine concomitantly
and one patient who was prescribed

scopolamine.
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Pharmacist-initiated
HEG Protocol

* Provided effective, low-cost therapy
* Prevented adverse drug reactions

* TPN avoided or stopped in all cases
» TPN related complications avoided

* Enteral diet stressed and started as soon as
vomiting subsided
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The pharmacist initiated HEG

protocol  provided rational, effective
therapy that generally relieved vomiting
within 24 hours. This  protocol
combination of medications prevented
adverse drug reactions.
Diphenhydramine, while having its own
anti-emetic action, also  provides

prophylactic therapy for phenothiazine and
metoclopramide-induced dystonic
reactions. The medications were
administered by IV push since this was the
most  inexpensive  method. Home
medications were always given by the oral
route or by rectal suppository when
vomiting prevented using the oral route
rather than by expensive and risky methods
such as ondansetron or the metoclopramide
continuous I'V pump.
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