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AN INVFSTIGATI01 OF NAUSEA AND VOMITING OF PREGNANCY 

Nausea and vomiting of pregnancy is truly a "disease of 

theories". It is the most frequent complaint of the pregnant 

mother between the second week of gestation and the sixth week 

post partum, as so called "morning or evening sickness". This 

occurs in 50% or more of all pregnancies and is so common that it 

is one of the criteria by which the patient may know herself to be 

pregnant. 

It is interesting to note that "morning or evening sicknes�• 

occurs predominantly in women of the Western civilization and/or 

influence. This is thl>ught to be due to the increased stress of 

a modern civilization. It is relatively uncommon among the 

Eskimos, Africans and Orientals, except in industralized Japan. 

It more often occurs in·the upper class than the lower class. 

Also, it is not known to-occur in lower animals. The age and parity 

of the pregnant mother are observed not to be predisposing factors 

to the nausea and vomiting.• 

Two common observations indicate that it is associated with 

changes in the biochemical enviroment of the pregnant mother. It 

is noticed to accompany pregnancies that progress normally in every 

respect. And it is known to be conspiciously absent when the 

product of gestation has succumbed in utero and the pregnancy is 

to terminate in an abortion. Luikart1 presented an interesting case 

substanciating these observations of a 19 year old medical student's 

wife who was hospitalized with excessive amount of vomiting after 
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having missed only one menst ral period. The nausea-vomiting was 

dramatically abrupted the next morning. Pelvic examination at 

the time revealed def inate evidence that the patient was pregnant . 

During the summer mo~ths , she was not followed by Dr. Luikart. 

Four months later the patient was known to have aborted a 4 cm. 

intact ovum of mumifi ed twins. The fetal death conceivably cor

responds to the time that t he vomiting ceased. 

An exaggeration of nausea and vomiting in which no food or 

liquid is retained occurring unrealated to meals and at any time 

of the day is known as hyperemesis gravidanum. According to 

Peckham~ this occurr~ in 1/150 normal pregnancies and is so 

severe in 1/400 pregnancies that hospitalization is required for 

the patient. Why the exaggeration of symptoms occur in some 

pregtiancies and not i n others cannot be answered from this paper. 

It is the author 's intention to present an investigative 

review of the literat ure of this subject in an attempt to present 

t he theoretical basis for t he various treatments of nausea-vomitirg 

of pregnancy and the more severe form, hyperemesis gravidarium. 

No· attempt has been made to exhaust the literature of this subject 

but rather the selection of the more pertinent articles from workers 

recognized in this field. One cannot be partial in the selection 

of medical literature about a subject in which the author is not 

a contemporary. But in the perusal of review articles the various 

workers in the specialty recognize each others contributions. It 
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is from the bibliographies of their review articles that this 

subject has been approached. To repeat again, this subject is 

presented as an investigation of the etiological theories of 

nausea-vomiting in pregnancy and their respective mode of treat

ment , with statistical r esults of most authors. 

As previously stated the f irst symptom is "morning or evening 

sickness11 , comprising of mild nausea and an occasional episode of 

emesis. This may occur as early as the second week of gestation 

before the mother is suspicious of being pregnant from a missed 

menstral period and continue to the sixth week postpartum, if the 

patient has not progressed to hyperemesis gravidarium or has not . 

been relieved oy medic~tion. 

When the vomiting becomes so pernicious that no food or liquid 

is retained and occurrs unrelated to meals, the diagnosis of hyper

emesis gravidarium can be readily made . This usually occurs 

iniatially as a mild form and progresses to the more severe form, 

but occasionally the iniatial onset may be that of hyperemesis 

gravidarium with a fulminating type of pernicious vomiting . 

According to Barnes3 the diagnosis between the normal and pernicicus 

vomiting is a failure to respohd to outpatient ambulatol'IJ care. 

In the severe form the symptoms of the mild form become accentuated. 

The patient starts vowiting coffee brown material, usually becomes 

quite irritable and may progress into a comatose condition. The 

patient experiences a true loss of appetite and associated weight 
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loss, lascitude and increased fatiguability. Frequently the 

patient complains of f r ontal headaches as a predisposing symptom. 

If fluid and electrolyte therapy is not instituted the patient 

will soon be in a metabolic "t oxemia" due to starvat ion, dehydration 

and loss of chloride i ons in t he vomitus. 

Clinically, the patients • condition is comparable to t he degree 

of starvation and dehydration. In t he mild form a decreased blood 

pressure, tachycardia, and a dry furred tongue with an acetonic 

breathe is noted. With the loss of body fats and fluids, the urire 

output decreases with a concommitant elevation i n N.P.N •• Ketonuria 

and albuminuria are commonly seen. 

After six weeks of rather extensive vomiting with no r elief 

the patient becomes markedly dehydrated with an elevated temperature. 

In the more severe stage, the eyes become sunken, the skin becomes 

dry and jaundiced with an increase in pigmentation, the lips and 

gums become eroded from the excessive vomiting. The blood pressur e 

decr eases to below 90 mm. of mercury, t he pulse becomes faint with 

a rat e over 120. This is know particularly in this disease as the 

11 pulse of empty arteri es11 • Al bumin, acetone, ketone bodies and 

red blood cell casts are found in progressive amounts in the urine. 

Neurological signs may become manifested at this time. The 

patient may present one or al l of several entities. Peripheral 

neuritis with wrist dr op, opt ic neuritis with retinal hemorrhages, 

ophthalmoplegia with ocular symptoms and Korsokoff's psychosis. 

In the last stage, Wer nicke' s encephalopathy may ensue with con-
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vulsions and death . 

On post mortem examinat ion the pathology is comparable to a 

patient succumbing to dehydration and starvation. The only sup

portive evidence that the patient terminated with hyperemesis 

gravidariurn would be the gravid uterus and evidence of dehydration 

and starvation. The heart i s noted to be atroph~c in proportion 

to the duration of vomiting. The kidneys are grossly noted to 

have an edematous cortex wi t h the capsule stripping with ease . 

On microscopic examination, the glomeruli ar e ischemic and fat is 

seen in the mitochrondrical zone of the first convoluted tubules . 

The liver will be enl arged and yellowish in appearance from fatty 

infiltration of mobil ized f at due to t he starvation . Interspersed 

in the fatty infiltration, t here will be noticed dark blue spots 

from hemorrhages into the portal triad areas . In the brain, 

Wernicke's encephalopathy will be seen with marked congestion and 

many small petecchial hemorrhages aff ecting particularly t he 

hypothalmus and the grey matter of the upper brain stem. But 

damage to the nerve cells is surprisingly slight . 

In the investigation of nausea-vomiting of pregnancy a 

proven etiology of the disease was not found . There are six main 

t heories that have been advanced by leading authors for t he entity 

and in each of t hem t ~e treat ment varies with t he theoretical 

etiology. It is because of t his close allination, that the etiology 

and associated treatment have been considered together in this paper. 
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The etiologies are listed for easy reference in the succeeding 

pages : 

I . Honnonal 
II . Allergic 

III . Nutritional 
IV. Reflex 
v. Toxic 

VI . Psychologi cal 

I . Hormonal 

The decreased function of the adrenal cortex has been indicted 

as the causative factor in the nausea and vomiting of pregnancy. 

Some workers believe that the adrenals fail to hypertrophy due to 

an increased demand during -the first trimester of pregnancy. I t 

is known that the adrenal cortex becomes hypertrophic during 

pregnancy and that the first sign of corticoadrenal insufficiency 

in adrenalectomized animals is nausea and vomiting. Also, it is · 

well known that in Addison's disease the earliest sign is morning 

nausea and vomiting, regardless of the sex. The correlation of 

these disease entities is best noted in the post mortem findings 

where the pathological pictur e is much the same in all of them. 

Katz and Kaufman4 treated fifty patients with adrenal cortex 

and reported most of the cases improved . Although the effect was 

difficult to evaluate because of the small number of cases with 

no normals for control , they believe the benefit to be significant . 

Carreras5 believes that the decreased function of the adrenal 

cortex is indirectly due to the increase of the pituitary gonado

trophin during the first weeks of gestation. In this manner other 
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pituitary honnones are decreased. This temporary decrease of 

adrenocorticotrophic hormone causes transitory adrenal insufficiency. 

He compares the syn.drone of general adaptation and the pathologic 

condition of pregnancy. The alann reaction phase correspon<;ls to the 

symptoms of moming nausea and vomiting caused by the transitory 

adrenal insufficiency to the .normal stress of the pregnancy. The 

resistance phase occurrs when the hormones from the placental 

syncyti'Ulll, chorionic gonadotrophins, estrogen, and progesterone, 

increases sufficiently to neutralize the excessive pituitary 

gonadotrophin. Equilibri.mis thus established and all symptoms 

disappear. If this stimulus is not neutralized the exhaustive phase 

ensues. The excess adrdnocorticotrophic hormone of the pituitary 

causes excessive secretion and hypertension. The general syndrone 

of high blood pressure, oliguria, edema and·albuminuria is the 

result of the organism attempting to adapt to the continual 

stimulus. 

Eventually the prolonged hyperfunction of the pituitary and 

-adrenal glands will lead to their atrophy and irreversible s�ock

of the patient. In the author's series of 15 cases, 12 were simple

and three were refractory to other treatment. In ea9h case 15 mg.

of ACTH was given in 500 cc of 5% dextrose in water daily. In 13

cases, treatment was required for two days before complete relief.

in two cases treatment was prolonged for four days before nausea

and vomiting were eliminated. In each instance the patients were

delivered of normal babies at tem.
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.....__ 
Van den Bosch6 had a dramatic result with one patient with 

severe recurrent vomiting of pregnancy with ACTH. She was known 

to be refractory to other therapy. A glucose toleranpe test of 

the patient revealed a flat curve fasting value of 94 mg%. With 

this he assumed the etiology to be a temporary depression of 

adrenal function. The patient was given 10 mg. ACTH every six 

hours for two days, followed by 20 mg. every six hours for three 

days. On the third day all nausea-vomiting stopped and other 

symptoms subsided. Thereafter ACTH was given intermittantly for 

four weeks. Although one case has no statistical value, the 

dramatic results with ACTH after other therapy had been tried 

makes the case worthy of comment. 

Although 50-80% of the patients are noted to improve with 

cortisone, Page7 is of the opinion that it should not be used 

because of the adverse effects on the f etus in the f irst two months 

of pregnancy. 

Guilbeau8 found five cases of congenital abnormalities in a 

series of 30 cases of pregnant patients that were treated with an 

average dose of 50 mg. of cortisone per day. The abnormalities 

consisted of a club foot, coarctation of the aorta, a premature, 

a cataract and a hypospadius. In two instances a family history of 

the abnormality wns rresent. 

Some workers believe that the increased secretion of chorionic 

gonadotrophin occurri ng in the first trimester is the etiological 
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agent for "morning sickness". The appearance of gonadotrophi n 

in the serum and urine corresponds to the time of the first 

symptoms of nausea and vomiting. 

Smith and his co-workers9, working with the wives of the 

medical profession found that the appearance of chorionic gonado

trophin in the serum and urine of the pregnant patients to occur 

five days prior to the expected date of the next period. They 

noted a constant rise in the levels with a plateau level of 

l,000-5,000 International Units per 24 hour specimen of urine 

between the 25-40th day from onset of last .menstral period . 

Between the 40- 90th day a constant elevation was maintained with 

the maximum of 450,000 I.U •. occurring at the 70th day . By the 

90th day the secretion had decreased at a relatively steady 

state. At the 120th day from last period the gonadotrophin level 

was hardly detectable . The corresponding levels were obtained in 

the serum but of a lesser magnitude . The coincidence of nausea

vomiting with the elevated values is perhaps problematic, but it 

is strong supportive evidence of this theory. 

Findley10 in his Nork suggested that if chorionic gonado

trophin is the incrimidating f actor of this disease then nausea

vomiting should be notably present in the patient with hydatic 

mole . In his series of cases he found 13.5% having excessive 

vomiting. 

Schoenec~1 in his work found a quantitatively increase in 

hormonal substances in urine corresponding to an increase in 

-9-



severity in nausea-vomiting of pregnancy. Although he suggested 

that the increase may have been due to an increased concentration 

of the urine due to dehydration of vomiting, he intimated that 

it could be the iniating factor of vomiting . 

Eller and. Randall12 believe that nausea and vomiting must 

be disassociated to a degree that t hey are not one and the same 

symptom. The sensation of nausea may have an organic basis , while 

vomiting largely depends on the psychosomatic pattern of the 

patient . Thus some people are prone to vomit easier than others . 

Any treatment for nausea will alleviate vomiting . They believe 

that the high concentration of gonadotrophin (cyonin) in the 

first trimester of pregnancy is the organic basis of nausea . 

In their series of 68 patients, they treated them with "forced 

hydration" to lower the serum concentration on cyonin below ·the 

nausea threshold by diuresis . Forty seven per cent of their 

patients were relieved in four days, 60% were notably improved in 

ten days . They believe their treatment to be the simplest, the 

most economical and the most effective way of treating nausea 

and accompanying vomiting. 

Luikart13 in his re- evaluation of the entity believes the 

etiology to be either an excessive secretion and/or lack of 

utilization of chorionic gonadotrophin, consequentally diuresis 

is the most important part of his treatment . Otherwise his 

treatment varies with the severity of vomiting . In any case a 

through history and physical should not be neglected, particularly 
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when vomiting occurrs in the 4,5,6th months .of gestation, to 

r ule out other causes of vomiting besides pregnancy. In mild 

vomiting his treatment is a conservative regieme of fluids in 

excess between meals, vitamin B intravenously with phenobarbital 

if necessary. Fat free diet with small amounts of carbohydrates, 

stilbesterol 25 mg. per day, proper attention to elimination and 

above all, sincere pre- natal advice to gain the patients confi dence . 

In the more severe vomiting with elevated temperature, jaundice and 

oliguria, his treatment is more radical . The patient is hospital

ized, isolated from al l visitors, nothing by mouth for 12 hours 

after which she may have sips of water, 2000 cc of 5% glucose in 

water per day with vitamin B complex, stilbesterol, sedation as 

required, dry foods every other hour and a saline enema every 

other day. In his series all patients treated with this regieme 

have been notably better in 72 hours . 

II . Allergic 

The encourging results obtained in nausea- v0miting by the 

use of antihistaminics has lead some workers to believe the 

etiology to be of an allergic reaction to a foreign protein. 

Finch14 believes that the allergic reaction is due to the 

secretion of the corpus luteum of pregnancy. And that nausea 

and vomiting exists as long as the gland is active and diminishes 

with the diminuation of the gland . The causative agent is thought 

to be an unidentified hormone. He has been able to desensitize 

patients with progestin (natural extract in oil)-, alleviating the 
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patients symptoms. And with intradermal tests of hormonal extract 

he has been able to predict those patients that may be prone to 

become nauseated with pregnancy. 

In another approach, Finch15 was able to induce nausea

vomiting in patients by the administration of synthetic estrogens, 

(diethylstilbesterol and hexesterol). Following artifically 

induced symptoms the patient was relieved with antihistaminic 

treatment. In 29 cases of nausea-vomiting of pregnancy treated 

with Benadryl and/or H~stadyl, 27 were relieved. He concluded 

that an unidentified hormone, definately not progesterone, from 

the gravid corpus luteum had i nduced the nausea and vomiting and 

that it can be easily treated on an allergic basis. 

Dougrayl6 hypothesizes t hat the allergic reaction is from an 

albumin of ovo-placental origin. The products , peptone, guanidine, 

and histamine are believed to be liberated in the placenta blood 

stream by the trophoblast. In his series of 94 cases treated with 

25 mg . tablets of Phenergan three times a day, 78 were cured, 4 

were improved and 12 failed to respond to the therapy. For side 

effects of drowsiness 5 mg . of amphetamine sulfate was used 

successfully. 

Cartwright17 in his study of the antihistaminic Dramamine 

came to a poor statist ical conclusion concerning the benefit of · 

the drug in nausea-vomiting of pregnancy. It is interesting to 

note that the use of ~ramamine in pregnant patients was first 
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instituted by Navy personnel moving their families across from 

coast to coast. Previously, it had been accidentally discovered 

aboard ship to improve motion sickness in seamen who were being 

treated for allergic conditions. The precise method of action of 

Dramamine is obscure. In dogs having their vomiting center 

stimulated with morphine the antiemetic factor of Dramamine was 

not effective. In Cartwright's series of cases, controls with 

placebos resembling t hose of Dramamine were used. In one series 

Dramamine was first given and later placebos were substituted 

without the patients knowledge. The patients were started on 

therapy between the 6-lOth week . In half of the cases in which 

a placebo was administered, relief from symptoms were noted, but 

the rate and degree of relief was notably greater with Dramamine . 

Interesting enough, side effects of Dramamine were noted with 

placebos, after they were substituted for Dramamine . Partial to 

total relief was obtained in 66% of the patients with side effects 

noted in 1/3 of them. To the clinician then, the effectiveness 

of the drug is beneficial in enough cases to warrant its use, even 

though the value may not be due to its chemical properties. 

III. Nutritional 

The deficiency of vitamins has been thought for some time to 

be the cause of nausea-vomiting of pregnancy, particularly Band c. 

In the Orient where the diet consists mainly of rice with very 

little vitamins, beriberi is recognized as a complication of preg~ 

nancy. McGoogan18 in his study of polyneuritis found that the 

-13-



symptoms of beriberi were similiar to t hose of polyneuritis of 

pregnancy and that t hey devel op early in pregnancy in the maj ority 

of cases . He noted t hat pernicious vomiting preceded the later, 

more severe symptoms . He postulated that t he vitamin deficiency 

is due to the lack of food i ntake, failure of the retention of 

food and/or the admini stration of glucose solution. These 

conditions may be notably present in a prolonged illness, febrile 

condition, and pregnancy. In his review of 145 cases, he found 

t hat severe pernicious vomiting of pregnancy may result from 

vitamin B1 def iciency. He bel ieves that vitamin B1 should be 

doubled (from 250 u. t o 500 u. ) in a pregnant diet and further 

incr eased in lactation. And i n nausea- vomiting thiamin chloride 

should be given in doses of 1000 u . orally with adequate amounts 

of B complex. If it i s not tolerated orally the i ntramuscular 

route may be used. No particular complications have been noted 

of large doses . Therapeutic abortion is contra indicated under 

any circumstances because of t he increased mortality rate. The 

effect of vitamin defici ency on the fetus in utero remains to 

be inve sti gated. 

Weinstein and his co-workers19 in a ser ies of 78 cases have 

found 85% relieved from nausea-vomiting with 10- 20 mg. tablets of 

pyridoxi ne hydrachloride, t hree to four times a day. In some 

cases 2500 mg. was given until the patient experienced considerable 

r elief . But in the majority of cases the response was prompt, 

nas:ually within. 48 hours . No side eff ects wer e noted . Sedation 
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and dietary supervision were not neglected. 

Hart and J.h0onnell20 in a series of 100 cases divided their 

therapy so that 43 patients received pyridoxine hydrachloride, 

66 received combined thiamin and pyridoxine. In the first group 

50% were completely relieved, 25% partially relieved. In the 

second series, 715% were relieved, 16% partially relieved. A 

notably higher incidence of relief was found to occur in primi

gravidas as compared with multigravidas . Six cases were classi

fied as pernicious emesis, three primigravidas-three multigravidas. 

All primigravidas wer e relieved, but only one multigravi.da was . 

relieved. 

Jones21 in his study of polyneuritis associated with nausea

vomiting of pregnancy, believes that not much improvement can be 

expected in advanced cases. He stated that involuntary rnictur

ation and defecation must be taken as signs of irrepairability. 

And in any instance interruption of pregnancy may hasten the 

death of the patient. 

Watt22 believes that one should maintain conservative manage

ment even after no relief has been obtained in 24 hours for a 

better over all mortality rate. His treatment consists of iso

lation, sedation, hydration and high vitamination. He further 

limits the intake of protein and fats to eliminate the strain on 

the live~and kidneys and to prevent acidosis. To eliminate the 

gastric motility, he places a duodenal tube down and administers 

fluids high in carbohydrate. 
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Some workers are of an opinion that a deficiency in carbohy

drate reserves may be a factor in nausea-vomiting of pregnancy. 

Titus23 believes the depletion is from increased fetal require

ments and the low carbohydrate intake of the mother to stay thin. 

In forty cases of nausea-vomiting, the fasting blood sugars were 

noted to be low normals of 80-lOOmg %. It is possible in hyper

emesis gravidarium for the blood sugar to be as low as 28mg % 

without hypoglycemic convulsions because it usually is a relative 

slow process of long duration. Severe hyperemesis gravidarium 

may show convulsions comparable to those seen in eclampsia, but 

in eclampsia the convulsion is due to sudden hypoglycemic reaction. 

Thus, his theory of low carbohydrate reserve correlates the etiology 

of toxicosis occurring in early -with that of late pregnancy. 

Dieckmann24 believes the period of morning sickness corre

sponds to the time of deep implantation of the ovum to the dif

ferentiation of the placenta. In this same period, the relative 

rate of growth is greatest. The nutrition for the ovum during 

this period must come from the surrounding serum of the endometrium. 

Fats are not available to the embryo in the endometrium. Amino 

acids require fixing at the fetal side before they can be used. 

Carbohydrates are available in the serum and are able to pass by 

osmosis to the embryo. The utilization of only carbohydrates by 

the embryo requires a large reserve of such by the maternal organ. 

Thus protein and fat destruction takes place to produce carbo

hydrate . Until the placenta is differentiated there is a negative 
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nitrogen balance of the mother as well as acidosis and ketone 

bodies in the urine. The therapy therefore follows much the 

same regieme with adequate amounts of glucose solution intravenous. 

Glucose is better utilized by the patient with insulin if over 

100 gm. is expected to be given. The general rules of therapy 

are: initial fasting to rest the stomach, sedation, saturation 

with glucose and electrolytes in water intravenously and early 

progressive use of a general diet . 

IV. Reflex 

Some of the earliest etiological theories for the nausea

vomiting of pregnancy were based on the reflex stimulation of the 

vomiting center. It was thought that "the pelvic condition 

associated with the retroversion of the pregnant uterus~?5 was the 

iniating factor. Consequently, pessaries were used in the treat

ment with some success. 

Weber and Fetchko26 believe that the increased gastric 

motility and secretion plays a role in exciting reflex nausea

vomiting of pregnancy. They selected Banthine for their treatment 

because of its pronounced parasympathetic and sympathetic ganglion 

block resulting in reduced gastric secretion and gastro-intestinal 

motility. They report 74% of 50 patients treated with Banthine, 

markedly improved. 

Anspaugh27 believes that the hunger reflex alone can produce 

nausea. In his treatment with dexidrine sulfate he classifies the 

patient cured if relieved in ten days and no recurrences. In a 

-17-



series of 165 patients, 148 were completely relieved with 5 mg. 

tablets of dexidrine before breakfast, dinner, and mid-afternoon. 

In 13 cases how ever relief was noted with placebos, so actually 

only 82 % were cured. The s ide effects of nervousness was control

led with barbiturates . The effectiveness is said to be due to 

elevating the mood and curbing the hunger sensation that produces 

nausea-vomiting. 

v. Toxic 

Merke128 postulat es that the nausea-vomiting of pregnancy 

depends on the passage of a "vomiting factor' from the fetal 

circulation to the expectant mother. He believes that t he ab

normality is due to an increased capillary permeability of the 

placenta, particularly the chorion:ic villi. The increased 

permeability allows the passage of t he vomiting factor from the 

f etal circulation to t he mater nal circulation. His treatment 

consisted of 5 mg. of mendione besulfite(synthetic vitamin K) 

and 25 mg. ascorbic aci d given orally four times per day. In 

his series of 70 cases, approximately 50% primigr avidas-50% multi

gravidas, 64 were found to have complete remission in 72 hours, 

3 r elieved of vomiting but remained nauseated and 3 not relieved. 

I n t wo advanced cases and in pseudocyesis dramatic relief wer e 

noted. It was noted t hat with ascorbic acid alone there was no 

benefit, but with vitamin K alone 50% of the cases were r elieved. 

In all cases prothrombin and bleeding times were done before and 

after therapy was iniated and t hey were noted to remain nannal. 
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It was found that the toxicity of vitamin K was relative low 

even in doses ten times the t herapeutic levels. It was found 

also, that spontaneous relief was noted to ocaur in soll9 cases 

naturally. 

Fitzpatrick and his co-workers29 believe that the "toxin11 

causing nausea-vomiting in pregnancy is actually aooorbed from 

the gastro-intestinal tract and that the syndrone is a mani

festation of histamine intoxication. The toxic substances are 

breakdown products of bacteri~ as a result of hypochlorohydria 

and delayed emptying time of the stomach. The normal 50-130 min. 

emptying time of the stomach may be prolonged to as much as 

5 hours. This is thought to occur because of the change in 

position, the atony of the musculature and the dimished motility 

of the stomach during pregnancy. The breakdown products were 

found to be histamine, tyramine, putrescine and cadaverine. 

They found that these products induced vomiting when applied 

to the cerebral center. They also found the enzyme histaminase 

in the sera of pregnant mothers . 

Their treatment consisted of an intestinal absorbent of a 

polyamine anion exchange resin consisting of synthetic sodium 

aluminum silicate and magnesium aluminum silicate. "Resion11 

was found to be ideal as an int estinal absorbent for it inhibits 

lysozyme, removes the toxic amines, absorbs bacterial metabolites 

and the essential amino acids, vitamins and minerals are not 

removed. This product was given in 8cc dosage, four times per day, 
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on arising, mid-morning, mid-afternoon and at bed time. In 

their series of 51 patients most were relieved in 48 hours. 

The medication was continued 2-3 weeks thereafter. The poorest 

result was found to occ ur in a group of wives from an Army post. 

This was believed to be due to the psyche overlay due to their 

mode of living. No control group was used. They further 

recommended to their patients: to eat more often in lesser 

amounts because of the delayed emptying time of the stomach 

and to eat low fat diets because fats are poorly metabolized 

during pregnancy. For the anxious patient sedation was pre

scribed. 

VI. Psychological 

In--each of the succeeding theories of nausea-vomiting 

presented, reservation is made for the psychogenic aspect of the 

entity. With the multiplicity of theories, one is easily prone 

to label the disease of psychosomatic origin and treat the patient 

on this basis. When the proof of an etiology remains obscure 

and unrelated therapies produce good statistical results, one 

cannon eliminate the patient's psyche as a factor in the causation 

of the disease . 

Robertson30 in his study of nausea-vomiting of pregnancy 

believed it due to a 'rejection dyspepsia11 syndrone. He believed 

the 11 dyspepsia11 was due to a combination of three predisposing 

factors . The first factor was previous dyspepsia before marriage . 

This is the inherent vomiting threshold of the patient and remains 
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fL~ed t hroughout her l ife . The second factor he ascribes to 

mother attachment acqui red by t he patient during adolescence . 

This is the feeling of shame that the patient has because she 

is pregnant . This fac t or tends to decrease as the patient 

remains detached f rom her mother. The third fact or is associated 

with disturbed sexual f unction during pregnancy due to the loss 

of sex interest and/or the incr~ase in demands of her spouse . 

This is acquired af ter marriage as an adult and varies with each 

pregnancy . The feelings of shame towards her mother and sense 

of duty to the increased demands of her spouse become manif ested 

by a feeling of disgust associ ated with nausea and vomiting . 

The treatment suggested is t herefore isolation from t he enviro

mental factors of her husband and mother. In a series of series 

of cases with a control group he was able to demonstrate statis

tically that t hese fac t ors do play a role in the dyspepsia of 

pregnancy. In successi ve pregnancies , the same factors modi f ied 

by t ime and husband be~avior were noted to be pr esent . 

Bernstein31 in hi s series of 20 cases half with symptoms and 

half without, noted no essenti al dif ference in attitudes of t he 

patient s towards important aspects of their lives (pregnancies , 

delivery, family, children or spouse) . Whether pregnancy was 

planned or not seemed t o have no bear ing on the nausea and vomiting . 

He explained the vomiting of the one group and not of the other 

on t heir different vomiting threshold and on the handling of 

t heir feeli ng of rejection t hrough other channels of symptoms 
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or acting out behavior. He concluded that the emotional factor, 

the f eeling of rejection, causing nausea and vomiting can be 

effectively treated by suggestion. And that the labeling of 

the patients as neurotics is ~njust for the neurosis is transitory. 

Harvey and Sherfey-32 in their psychiatric interview of 20 

patients with nausea and vomit ing found that their life hist ories 

revealed a ready pattern to gastro-intestinal disturbance in re

sponse to stress. All present ed serious disorders of sexual life 

with frigidity as its consistent expression. Also, immaturity 

of personality was notably common among the group . They found 

through the Rorschach test that the guilt towards the mother was 

the most important psychodynamic factor in their nausea-vomiting 

during this time of increased anxiey and tension. 

Associated with t~e treatment by suggestion and isolation, 

Kroger and DeLee33 used hypnosis on 21 patients and found that 

19 were completely reli eved. Most of the patients were hospitalized 

and were refractory to other types of therapy. One case was so 

severe that therapeutic aborti on was indicated. The therapy of hy

notic suggestion was t hought t o raise the vomiting threshold of 

the patient and/or establish a block in the nervous pathway 

between the gastro-intestinal tract and the vomiting center. 

Most authors agree that psychotherapy in some form or other 

plays a major role in the treatment of nausea-vomiting of pr egnancy. 

But Page·7 1 believes that psychotherapy · in any form is too slow for 

the present pregnancy. But that it is more significant in the 
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prevention of pernicious emesis in the next pregnancy of the 

patient and in the pregnancies of t he patient's laughters . 

Without a proven etiology of the nausea-vomiting occurring 

in pregnancy the present trend is to threat the entity sympto

matically with medical management. Each patient is individualized 

and treated according t o her presenting symptoms. Prognosis is 

usually good and only i n a very small percentage of cases are 

radical measures contemplated. According to Page7, the presence 

of scleral jaundice wit h associated coffee ground vomiting, 

tachycardia, retinal hemorrhages and weight loss despite treat

ment is the one indication for the interruption of the pregnancy 

by a therapeutic abortion. But if generalized jaundice is present, 

the interruption is cont ra-indi cated because the condition has 

become irreversible. 

Barnes3 '. and others13,22,24 similiarly agree on the medical 

management for the ambul atory patient with mild nausea-vomiting. 

In every case a through history, physical and psychological 

evaluation is done to eliminate other factors that cause nausea

vomiting in the adult f emale. They believe that a diet of four 

to f ive small dry meals with fluids taken between meals is 

important . Further therapy consists of intravenous vitamins, 

particularly the B complex and c, given each day f or five days 

or more . For sedation, phenobarbital is given three to four 

times per day. The elimination i s considered and when indicated 

an enema is given as often as every other day. Barnes also uses 
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the antihistaminic Thorazine routinely as an adjunct in his 

medical therapy to control the vomiting in both the mild and 

severe forms . 

For the patients whose symptoms are becoming progressively 

worse on ambulatory care, isolation is required. The patient is 

confined to a hospital bed in a darkened, quiet room with no 

relatives or visitors allowed. The patient is heavily sedated 

until gastric equilibrium is maintained. The stomach is iniat

ially rested and nothing is given by mouth for the first 12-24 

hours, afterwhich dry meals and progressive sips of water are 

given as tolerated. In the first 24 hours, 3000 cc of fluids 

are given intravenously partially in glucose and in saline soluticn 

with vitamins being added. In the second 24 hours, the same is 

given and increased if the urinary output is below 1500 cc, with 

500 cc of a protein solution being added. Enemas are given when 

indicated. Psychotherapy in the form of a careful explanation 

of the nausea-vomiting and reassurance to the patient is added. 

The recent use of Thorazine has been investigated by other 

workers . Moyer3U treated 78 patients and obtained complete 

relief in 55 cases. Only four cases were complete failures . 

Benaron and associates35 found the complete to almost complete 

cessation of symptoms in approximately 1-5 days without any 

apparent harmful effect on the mother or child. 

The appearance of obstructive type jaundice in a small 

number of patients receiving Thorazine has discouraged its 
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routine use in the mild form of nausea-vomiting of pregnancy . 

Its use at present is r eserved for the more persistant f orm which 

is unrelieved by other therapy. 

Some recent antiemetic preparations with and without pyri

doxine HCl (Bonamine and Bonadoxin), have been used in the treat

ment of mild nausea-vomiting of pregnancy with some success. 

Pyridoxine HCl is believed to help restore normal carbohydrate 

metabolism and to improve the hepatic function by the formation 

of choline. It is also essential for the transamination of many 

of the amino acids. The antiemetic property is due to meclizine 

HCl present in the preparations. Meclizine HCl is a piperazine 

derivative -and exerts its antiemetic action probably at the vomit

ing center. It may also act peripherally by an anticholenergic 

effect at the gastric and other levels. The usual dosage is one 

tablet at bedtime. The side effect of drowsiness is minimized 

by adjusting the dosage. Single trials have proven beneficial 

in some instances, but no statistical clinical evidence is avail

able for a large number of cases. 

Conclusion 

The symptom of nausea-von1iting is one of the most frequent 

complaint of the pregnant mother. There is no adequate evidence 

presented in this paper for a true etiology of the entity. The 

unrelated theories and associated treatments noted in this review 

indicates that the subject remains to be investigated further. 

The occurrence of the disease more often in a modern civili-
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zation indicates that it may be associated with the increased 

stress of our enviroment . The absence of symptoms in other preg

nant mammals is perhaps explained on the basis of diminished stress 

in their habitat . The majority of workers investigated recognize 

stress as a factor in the perpetuation of the nausea- vomiting 

cycle once it has been established, but few believe it to be the 

iniating factor. 

The reaction to stress varies with different organisms 

and once established it easily becomes accentuated in various 

symptoms such as the nausea- vomiting in pregnancy. This best 

explains the occurrence of symptoms in some women and not in 

others . The stress reaction is manifested by the smypathetic 

and parasympathetic nervous systems and associated adrenal func

tion. The apparent time for the symptoms is either on arising 

when the stress of the new days activities are superimposed on 

the resting state of the individual or in the evening when the 

patient is fatigued and the stress of the evening household 

duties over balance the nausea-vomiting threshold . In some 

instances the return of the spouse psychologically iniates the 

rejection dyspepsia. 

The known cessation of symptoms when the fetus succumbs in 

utero and the recorded instances of vomiting before the time of 

the first missed period are strong indications that the unknown 
. 

iniating factor of vomiting is of an organic basis rather than 

psychological . It is the author's suspicion that the iniating 
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factor when i solated, will be on a true horm0nal basis with 

predisposing factors of stress and avitaminosis . There are 

essentially four perioc s in t L.e life of the female when her 

endocrine system undergoes delicate balancing, at puberty, 

post conception, post partum, and post menapausal . It is at 

t hese times that she may easily show outward symptoms of the 

inward change . Perhaps a correlation of the symptoms at 

each of these periods i n a series of post menapausal patients 

would be a r ewarding project . 

The known cessation of sJ111ptoms when the fetus succumbs 

in utero also indicates that therapeutic abortion, although 

rarely indicated, doe? have a place in the treatment of severe 

pernicious vomiting. From the literature reviewed for this paper 

and from personal communication with some of the local obstetricians 

the subj ect of t herapeutic abortion in severe hyperemesis gravi

darium was treated with considerable hesitancy and vagueness . 

The criteria for the i nterruption of the pregnancy was found 

to be quite variable . In most instances therapeutic abortions 

seemed to be contra-inaicated even if the symptoms wer e progr~ssing 

with so called conservative medical management . Yet , each year 

maternal deaths are recorded that are attributed to pernicious 

vomi ting of pregnancy, that could perhaps be saved with a thera

peutic abortion done before it was irreversible . This i s un

fo rtunate in present day therapeutic knowledge . The criteria for 

t he interruption of the pregnancy should be established by a panel 
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of obstetricians with clinical experience in the subject. 

It is the author's conclusion from this review that 

therapeutic abortions should be taken under consideration in 

progressive pernicious vomiting of pregnancy when it fails to 

respond to other therapy and accompanied by the presence of 

scleral jaundice, persistartt weight loss, coffee ground vomitus 

and retinal hemorrhages. With the before mentioned present, 

consultation should be asked of an internist, a psychiatrist and 

one other obstetrician, all being in agreement before the 

abortion is truly indicated. With the adherence to these 

qualifications the mortality rate from hyperemesis gravidarium 

should be reduced. 

The therapy for t he entity should be on a psychological, 

antiemetic and nutritional basis to adequately treat and to 

prevent the progression of symptoms. In the mild ambulatory 

care of the patient frequent dry meals with fluids between meals 

and intravenous vitamins, particularly the B complex group and 

C, is quite important. The patient should be evaluated psycholog

ically at the onset of the disease. She should be acquainted 

with the symptoms and assured of a good prognosis . The use of 

one of the recent antiemetic agents greatly assists in the 

controlling the vomiting centrally. The routine use of Thorazine 

however is contra-indicated because of the obstructive type 

jaundice noted in a few cases. 

In the more severe form of nausea-vomiting the patient is 
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required to be hospitalized. The patient should be given 

complete reassurance by the attending physician and a psychi

atrist, but extensive psychotherapy should not be attempted. 

The elimination of the enviromental factors by isolation is the 

most important aspect of the psychological therapy in this 

stage of the entity. ~he stomach should be iniatially rested 

for the first 24 hours. The importance of fluid and electrolyte 

therapy with proper att ention to the urine output can be easily 

understood . A protein solution and vitamins, C and B complex, 

particularly pyridoxine HCl should be added . The patient should 

be heavily sedated unti l gastric equilibrium is maintained . After 

the first 24 hours , the patient should be started on frequent dry 

meals and progressive sips of water as tolerated. Enemas should 

be given as indicated. If the patient is unrelieved and persistant 

vomiting continues in t o the second day, Thorazine should be 

given to eliminate the vomiting centrally as an adjunct to the 

therapy of hydration, i solation, sedation and hi gh vitamination. 

With the further progression of symptoms a therapeutic interruption 

should be considered when the necessary indications and qualifi

cations are present . 

The major emphasis on the use of B complex vitamins, partic

ularly pyridoxine HCl i n the treatment of nausea- vomiting of 

pregnancy is not without merit . It is well known that the 

symptoms of nausea-vomiting in pregnancy are similiar to those 

of avitaminosis, particularly beriberi and that a number of 
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patients have improved with the use of pyridoxine . Recently 

it has been combined with an antiemetic agent and used quite 

successfully. 

The action of pyri doxine is known to improve specifically 

the hepatic function by the fonnation of choline. In the liter

ature reviet-ied for this paper no investigation has been _made into 

the possibility of using choling and/or other lipotrophic agents 

per se in the treatment of nausea-vomiting of pregnancy. Perhaps 

an investigation of lipotrophic agents would prove them to be an 

additional therapeutic entity especially in the more resistant 

fonns . 

Summary 

This paper is an investigative review of the literature on 

the subject of nausea-vomiting of pregnancy and the severe fonn, 

hyperemesis gravidarium. The symptoms were found to vary from 

simple nausea in the morning or evening, to persistant vomiting 

with its resultant disturbance in the physic-metabolic mechanism. 

It was found to occur in 50% or more of all pregnancies, some 

beginning as early as t he second week of gestation and rarely, 

(mild fonns), extending into t he sixth week of the postpartum 

period. It is known to be conspicously absent when the fetus 

succumbs in utero. 

The entity more oft en occurs in women of the Western civil

ization and/or influence . This is thought to be due to the in

creased stress of our mode of living . 
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In the investigation, the disease was found to be truly a 

disease of theories. In the past, the treatment was based on 

the theoretical etiological factor. Six main etiological theories 

and their associated treatments are reviewed, hormonal, allergic, 

nutritional, reflex, toxic and psychological. 

Without a proven etiology of the entity, the present trend 

is to individualize the patients and treat symptomatically with 

psychotherapy, fluid and electr olyte therapy, sedation and high 

vitamination. Recent a~tiemeti c preparations have been used to 

treat the disease at the vomiting center. 

It is the author1 s opinion t hat the iniating factor when 

isolated will be a true hormonal sucstance with avitaminosis and 

stress as predisposing and perpetuating factors. Treatment t here

fore should be on a psychological, nutritional and antiemetic basis, 

with therapeutic abortion reserved f or the patient in severe dis

tress. 

The criteria for t he interruption of the pregnant patient 

with hyperemesis gravidarium was found to be quite variable from 

this review. This unfortunate situation needs to be rectified 

by a panel of qualified obstetricians. 

The use of pyridoxine HCl in the treatment of the symptoms 

was emphasized. The act ion of pyridoxine is known to improve the 

hepatic function by the f ormation of choline. Possibly an investi

fation into the use of choline and/or other lipotrophic agents 

in the treatment of nausea-vomiting of pregnancy would prove it 

to be an additional ther apeutic entity. 

-31-



I wish to acknowledge my sincere appreciation to Dr. William 

C. Boelter M. D., for his personal guidance and consideration in 

the investigation and correlation of the subject. 

I wish also to dedicate t his thesis to my wife whose symptoms 

in the first trimester of pregnancy iniated my personal interest 

in this subject . 

Max W. Kinney, Senior Student 
University of Nebraska, College of Medicine 
Omaha, Nebraska. 

-32-



Bibliography 

1 . Luikart, Ralph : Re- elaluation of the Treatment for Hyper
emesis Gravidariurn - Case Report . Omaha Mid- West 
Clin. Soc . 12 . 2:53 1951. 

2 . Peckham, C. H. : Observation of Sixty Cases of Hyper emesis 
Gravidarium. Am . J . Obst .-Gyn. 17 :776 1929. 

3. Barnes, Allan C.: Pernicious Vomiting of Pregnancy. 
Current Therapy 1955 ed. Philadelphia, W. B. Saunders 
Company, 1955. P• 566. 

4. Katz, J . ; and Kaufman, Morton S. : Adr enal Cortex in the 
Treatment of Nausea and Vomiting of Pregnancy. 
Am. J . Obst . -Gyn. 39:449 1940. 

5. Carreras, B. Benach: Intravenous ACTH in the Treatment of 
Hyper emesis Gravidarium. Obst. - Gyn. 3: 50 1954. 

6. Van den Bosch, M.P .: 
Gravidarium. 

ACTH in the Treatment of Hyper emesis 
Am. J . Obst .-Gyn . 62 :456 1951. 

7. Page, Ernest W. : Pernicious Vomiting of Pregnancy. 
Current Therapy 1955 ed. Philadelphia, W.B. Saunders 
Company, 1955 . P• 568 . 

8. Guilbeau, Joseph : Effects of Cortisone on the Fetus. 
Am. J. Obst . - Gyn. 65.1 :227 1953 . 

9. Smith, Reginald; Albert, A.; and Randall, Lowrence: 
Chorionic Gonadotrophin in the Bloos and Urine 
Thlring Pregnancy. Am. J . ~Obst.-Gyn. 61:514 1951. 

10. Findley, Palmer: Quoted in Davis' Gynecology and Obstetrics , 
Hagerstown, Md. , 1938, W. F.Prior Co., Inc., Vol. I 
Chap . 13, p . 5. 



11. Schoeneck, Ferdinand J .: Quantitative Friedman Test in 
Hydatidif onn Mole and Vomiting of Pregnancy. Am. 
J. Obst.-Gyn.. 32 :104 1936. 

12. Eller, William; and Randall , John : 
Treated by Forced Hydration . 
194.5. 

Nausea of Pregnancy 
Am. J . Obst .-Gyn. 50:.518 

13. Luikart , Ralph : Re-evaluation of the Treatment for Hyper
emesis Gravidarium. Omaha Mid-1iest Clin. Soc. 12.2:.53 
1951. 

14. Finch, William: Tbe Nausea and Vomiti~g of Pregnancy Due to 
Allergic Reaction. Am. J. Obst.-Gyn. 40:1029 1940. 

15. Finch, William : Nausea-Vomiting Induced by Pregnancy or by 
Administration of Synthetic Estrogens, Treatment with 
Antihistaminic Compounds. Am .. J . Obst .-Gyn • .58:591 
1949 . 

16- Dougray, T. : Antihistaminics in the Treatment of Nausea-
Vomi ting of Pregnancy - Report on Clinical Investigaticn. 
Brit . Med. J . 2:1081 1949. 

17. Cartwright, E.W.: Dramamine in Nausea and Vomiting of Pregnancy. 
West. J. Surg. Obst . and Gyn • .59:216 19.51. 

18. McGoogan, Leon S.: Severe Polyneuritis due to Vitamin B 
Deficiency in Pregnancy. Am. J. Obst.-Gyn. 43:752 
1942. 

19. Weinstein, B. Bernand ; Wohl, Zachary; Mitchell, George; and 
Sustendal, 1eorge: Oral Administration of Pyridoxine 
HCl in Treatment of Nausea and Vomiting of Pregnancy 
Am. J . Obst. - Gyn . 46:283 1943. 

20. Hart , B. F.; McConnell, W.T.; and Pickett, Alice: Vitamin 
and Endocrine Therapy in Nausea and Vomiting of 
Pregnancy. Am. J. Obst .-Gyn. 48 :251 1944. 



21. Jones , Hunter : 
45 :869 

Polyneur itis of Pregnancy. Am. J . Obst . -Gyn. 
1943 . 

22 . Watt , Lindsay : Hyperemesis Gravidarium and High Vitamin 
Therapy. J . Obst . and Gyn. Brit . F.mp . h8 :619 1941. 

23 . Titus , Paul; and Dodds , Paul : The Etiologi c Signifi cance of 
Lowered Blood ~ugar Value of Pregnancy. Am. J . Obst .-
Gyn. 16:90 1928. 

24. Dieckmann, W. J .; and Crosseu, R. J .: Changes in Metabolism 
and Their Relation to the Treatment of Vomiting of 
Pregnancy. Am. J . Obst . -Gyn. 14:3 1927 • . 

25. Fox, T. F.: Leading Articles : 
Lancet 265 :6781 P• 330 

Hyperemesis Gravidarium. 
1953 . 

26. Weber, John; Fetchko, Alexander ; Corcoran, Albert ; and 
Carroll, J .H.: Banthine in Nausea- Vomiting of Pregnancy . 
Am. J . Obst.-Gyn . 66.1:602 1953. 

27 . Anspaugh, R. D.: Effects of DExidrine Sul fate on Nausea
Vomiting of Pregnancy. Am. J . Obst .-Gyn. 60 :888 
1950. 

28 . Merkel, F.ichard: rhe Use of Menadione Bisulfite and ·Ascorbic 
Acid in the Treatment of Nausea-Vomiting of Pregnancy. 
Am. J . Obst .-Gyn. 64.1:416 1952 . 

29. Fitzpatrick, Vincent ; Fleming, Arthur; and Brambel, Charles : 
Hyperemesis Gravidarium - Management by an Adsorbent, 
Resion . Obst ·.- Gyn. 3 :447 1954. 

30. Robertson, Gladstone : Nausea and Vomiti ng of Pregnancy - A 
Study in Psychosomatic and Social Medicine. Lancet 
2:336 1946. 

31. Bernstein, Irving! An Investigation into the Etiology of 
Nausea- Vomiting of Pregnancy. Minn . Med . 35 :34 
1952 . 



32. Harvey, William; and Sherfey, Mary Jane: 
Pregnancy, Psychosomatic Med. 

Vomiting in 
16:1 19.54. 

33 . , Kroger, M.D.; and JeLee, S .T.: The Psychosomatic Treat
ment of Hyperemesis Gravidarium by Hypnosis. 
Am . J. Obst.-Gyn. _51:.544 1946. 

34. Moyer, J.H.: Clinical Studies of an Antiemetic Agent, 
Chlorapromazine . Am. J. Med. Sc. 228:174 
1954. 

3.5 . Benaron, H. B.W.: Chlorapromazine in Treatment of Nausea
Vomiting of Pregnancy and Delivery, Scientific 
Exhibit 103rd Annual Meeting A.M.A. 1954. 


	Investigation of nausea and vomiting of pregnancy
	Recommended Citation

	tmp.1677877922.pdf.9bLlJ

