Keio J. Med. 25: 131-137, 1976

IS THE “DRUG HOLIDAY” HARMFUL?

TOSHINORI KITAMURA

Tokyo Musashino Hospital, Institute of Psychiatry, and Department of
Neuro-psychiatry, School of Medicine, Keio University, Tokyo

(Received for publication July 1, 1976)

ABSTRACT

The “drug holiday” has been recently supposed to be necessary in order to
protect psychotie patients who have been taking neuroleptics for a long time
against the occurance of tardive dyskinesia, But from the fact that neuroleptics
have some hormonal, metabolic and autonomic nervous effects besides mental
ones, it is reasonable to assume that sudden intermittent withdrawal of neuro-
lepties (“drug holiday”) is followed by rebound phenomena such as changes
of blood pressure, increase of hlood free fatty acids, increase of blood serotonin,
and increase of growth-hormone release-inhibiting hormone etc. These rehound
phenomena may be consistent with the ischemic heart diseases, the kinds of
embolism, and the sudden deaths that are supposed to have a higher incidence
among psychotic patients: and the obesity and diabetes that are supposed to
be caused by neurolepties. It remains, however, to be investigated how to
decide and decrease the dosage of psychotropic drugs more safely.

TARDIVE DYSKINESIA AND THE “DRUG HOLIDAY”

Tardive dyskinesia (persistent oral dyskinesia) is supposed to appear in
chronic psychotic patients who have been taking neuroleptics(N.L.) for a long
time. Some investigators say that the same kind of extrapyramidal symptoms
which resemble tardive dyskinesia, sometimes occur during L-dopa treatment of
parkinsonism.12:3 They think this phenomenon is due to over dosage of L-dopa.
On the other hand, from the fact that tardive dyskinesia often occurs when the
drug treatment is suspended all at once, and many kinds of N.L. accellerate the
turnover rate of noradrenaline(N.A.) and/or dopamine(D.A.),* long term N.L.
treatment is supposed to cause dopaminergic receptor site hypersensitivity. In
other words, because N.L. suppresses D.A. stumuli considerably over a long
period, the dopaminergic receptors probably become sensitive to quite small
amounts of D.A. stimuli, so that a sort of homeostasis may be kept by both of
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these factors. If, therefore, D.A. stimuli is suddenly increased to a normal level
by the closure of N.L. treatment, the receptors will react strongly to the larger
amount of D.A. stimuli. There are some contradicting evidences, though.5 From
these and other points, many clinical psychiatrists insisted that N.L. treatment
should be interrupted regularly, for instance one or two days a week, in order
to keep the dopaminergic recepter at a normal level of sensitivity. This inter-
ruption is called now the “drug holiday”.

The structure of this treatment is not different from hormonal maintenance
therapy such as cortisol treatment. However, even granting that we may be able
to protect the receptor site from hypersensitivity or prevent the N.L. induced
tardive dyskinesia, it is still reasonable to assume that the “drug holiday” causes
the rebound phenomena which affect the subjects’ hormonal balance and autonomic
nervous system(A.N.S.). These rebound phenomena may well be harmful to the
subjects. The following sections will discuss first the findings of other investiga-
tors relevant to hormonal and other effects of N.L. treatment, and then their
implications which are related to more clinical problems.

HORMONAL AND OTHER RELATED ITEMS

The release of prolactin from the hypophysis is controlled by the prolactin
inhibiting hormone from hypothalamus which is activated by dopamine stimuli.
The higher the dopaminergic stimuli and the prolactin inhibiting hormone level,
the lower the prolactin level and its hormonal activity. Sacher and his coworkers
demonstrated that the injection of N.L. into volunteers made the prolactin level
increase rapidly,® and many investigaters showed that N.L. induced galactorrhoea
and loss of menstrual discharge is closely connected with the prolactin level”8
and moreover this level and clinical symptoms are easily decreased simultaneously
by 2-bromo-ergocryptine (bromocriptine), a D.A. agonist.

Other hypophyseal hormones are also related to the releasing hormones or
release inhibiting hormones of hypothalamus, most of which are supposed to be
released by D.A. (e.g. gonadotropin-releasing hormone, thyrotrophin-releasing
hormone, and growth-hormone release-inhibiting hormone). It has, incidentally,
recently been shown that when the growth-hormone release-inhibiting hormone
(G.H.R.I.H.) is given as a remedy for acromegaly, the platelet-count goes up
significantly.? It is a common clinical experience that blood pressure usually goes
down when N.L. treatment starts, and this has been explained as one of the symp-
toms of A.N.S. depression. This is quite consistent with the rise of N.A. turnover
rate, one of the N.L. functions. Betablocking agents were introduced as a drug
for angina pectoris, whereas it has been desmonstrated several times that the
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betablocker withdrawal has an intimate relation with the occurance of angina,
arrhythmia and sudden death.1%11 One of the possible explanations for this pheno-
menon is as a rebound effect of A.N.S.

Since the introduction of N.L. treatment, there have been many reports that
more and more psychotic patients, especially institutionalized ones, showed obesity
and diabetes mellitus.12.13,14,15,16,17 There is no definite explanation for this rela-
tion between N.L. and obesity. But I would like to discuss some possibilities
about this problem. First, the lipolysis of trigliceride of the adipose tissues is
supposed to be activated by several kinds of hormones, such as A.D., N.A., seroto-
nin, adrenocorticotropic hormone (ACTH), G.H., and others,18:19,20,21,22,23,24,25 hence
this lipase is called the hormone sensitive lipase (H.S.L.). Cyclic A.M.P. is sup-
posed to have a relation to this lipolysis, as the second messenger of hormonal
function. As I mentioned before, N.L. makes the N.A.s turnover rate go up
and this means the blocking of the lipolysis of the triglyceride(T.G.) to free fatty
acid(F.F.A.) and glycerol at adipose tissues while the F.F.A’s re-esterification
is intact. If the blocking of lipolysis is carried on continuously, more T.G. will
be stored in the adipose tissues, and the subjects will get overweight. This ex-
planation is consistent with the ideas of Curtis-Prior,?¢ who assumed that obesity
in general was due to the prostaglandin hyperactivity because prostaglandin was
also supposed to inhibit the lipolysis of T.G. at adipose tissues.2” F.F.A. on the
other hand, has been shown to increase coagulability.28,29:30,31,32

The level of serotonin, one of the hormones that stimulate H.S.L,, is shown
to be higher in the blood of unmedicated chronic schizophrenics than in the blood
of medicated schizophrenics, while the latter does not differ from that of control
subjects.3 This is consistent with the observation that the platelet monoamine
oxidase activity is low,3*3% and monoamine oxidase is deformed in those patients.36
Clement-Cormier and his colleagues have recently found the adenyl-clyclase, which
is selectively stimulated by D.A. in a certain area in the brain, and whose enzyme
activity was depressed by some kinds of N.L.37.38

IMPLICATIONS

From the findings cited above, I would like to suggest some possible hy-
potheses to show how harmful it is to stop drug treatment all at once.

During the “drug holiday”, the prolactin level will fall down as the sequence
of the N.L. withdrawal. This was shown at the weekly intervals by Beumont
et al® and at a couple of days interval by the author (unpublished data). This
is a result of the increase of D.A. activity or hyperactivity of D.A. and I think
it possible that G.H.R.I.H. will go up because of D.A. hyperactivity and cause
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the impairment of platelet function. This, however, is still controversial. For
instance, G.H. release is different in each other animal species. Plasma human
G.H. was demonstrated to increase with the L-dopa load while an abnormally
high level of G.H. in patients of acromegaly was suppressed by bromocriptine, a
precursor of dopa. As regards the N.L.-induced diabetes, some reports showed
that glucagon may play a vital role in glucose homeostasis and G.H.R.I.H. could
suppress G.H. level, or in other words, be of therapeutic value in diabetes. It
is not impossible, therefore, to speculate that N.L. depress the ‘G.H.R.I.H. level
and this is followed by an imbalance of glucose metabolism i.e. diabetes.3?

Blood pressure will show some sort of changes from the reasons as I said
before, and this may change the coagulability.

Hussar studied the leading causes of death in institutionalized chronic
schizophrenic patients and control subjects, and found that the incidence of
ischemic heart disease was higher in the former.2® I assume that the “drug holi-
day” has the possibility of causing ischemic heart disease or sudden death because
N.L. causes an imbalance of A.N.S. And I would like to add that some investi-
gators assume the presence of dopaminergic receptor at the heart.#l Snider drew
attention to the release of peripheral D.A. during stress,42 and we have to con-
sider the fact that betablocker withdrawal is sometimes followed by arrhythmia,
angina or sudden death. With regards to arrhythmia during acute myocardial
infarction, high plasma F.F.A. level has been demonstrated as an arrhymogenic
factor, and lipid-lowering drugs such as a nicotinicacid analogue have been de-
monstrated to be an effective remedy for those arrhythmias. The latter point,
however, is controversial $344,45,46

As aforementioned, N.L. suppresses the lipolysis of T.G. into F.F.A., and the
increase of F.F.A. shortens the blood clotting time. So, it is possible that N.L.
-withdrawal forces the release of F.F.A, into the blood, and this causes a shorten-
-ing of the blood clotting time. This may be correlated with the fact that some
sorts of embolism and ischemic heart disease often occur in patients taking
N, L.47:48,49,50

For the aforesaid reasons, the serotonin level may be depressed by N.L. and
it will go up when N.L. is taken away. Admittedly, the physiological function
of serotonin is not yet clear, but from the fact it is one of the hormones which
stimulate H.S.L., it can be speculated that serotonin rise backs up the F.F.A.
release more or less. In addition to this, some investigators demonstrated that
serotonin as well as other catecholamines clumped platelets in various concentra-
tions.51

Speaking of cyelic A.M.P., it will be possible in due time to explain the N.L.
activity by using the concept of cyclic nucleotides and possible hormonal changes
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that I have described, will be also deciphered by using this concept.

Thus there seem to be great risks of harmful complication from the “drug
holiday”’, but most of psychotic patients, especially schizophrenics, need to re-
ceived drug treatment for many years because of their persistent symptoms. And
besides the “drug holiday”, drug treatment is occasionally interrupted, for in-
stance when the patients refuse to take it, the nurses forget the administration
or just after an operation of the gastrointestinal tract. Logically speaking
dopaminergie hypersensitivity if it exists, will depend on the dosage and duration
of N.L. treatment, but the critical dosage and duration is not known. And it is
hardly known to what extent we can reduce that N.L. dosage without the hor-
monal, metabolic and nervous changes. These problems remain to be clarified,
or in other words we should find a safer way of deciding, reducing and discon-
tinuing the N.L. dosage. Through these steps, I am sure, we will be able to make

the best of N.L. with fewer physical complications and less tardive dyskinesia
alike.

REFERENCES

1. Tolosa, E. S., Martin, W. E. and Cohen, H, P.; Dyskinesia during Levodopa Ther-
apy. Lancet. 1381-1382, 1975, i

2. Cotzias, G. C., Papavasiliou, P. S. and Gellene, R.: Modification of Parkinsonism—
Chronic Treatment with L-dopa. New Engl. J. Med. 280: 337-345, 1969

3. Yahr, M. D., Duvoisin, R. C., Hoehn, M. M,, Schear, M. J. and Barrett, R. E.:
L-Dopa (L-8,4-Dihydroxyphenylanine)—Its Clinical Effects in Parkinsonism.
Trans. Amer. Neurol. Assoc. 93: 56-63, 1968

4. Praag, H. M. van and Korf, J.: Neuroleptics, Catecholamines, and Psychoses. A
Study of Their Interrelations. Amer, J. Psychiat. 182: 593-597, 1975

5. Klawans, H. L. and Margolin, D. I.: Amphetamine-Induced Dopaminergic Hyper-
sensitivity in Guinea Pigs Implications in Psychosis and Human Movement Dis-
orders. Arch. Gen. Psychiat. 32: 725-732, 1975

6. Sachar, E. J., Gruen, P. H,, Karasu, T. B., Altman, N. and Frantz, A. G.: Thiorida-
zine Stimulates Prolactin Secretion in Man. Arch. Gen. Psychiat. 32: 885-886, 1975

7. Horrobin, F.: Prolactin and Mental Illness. Brit. J. Psychiat. 124: 456-457, 1974

8. Beumont, P. J. V., Gelder, M. B., Friesen, H. G., Harris, G. W., MacKinnon, P. C. B.,
Mandelbrote, B. M. and Wiles, D. H.: The Effects of Phenothiazines on Endocrine
Function: I Patients with Inappropriate Lactation and Amenorrhoea. Brit. J.
Psychiat, 124: 413-419, 1974

9, Besser, G. M., Paxton, A. M., Johnson, S. A. N., Moody, E. J., Mortimer, C. H.,
Hall, R., Gomez-Pan, A., Schally, A. V., Kastin, A. J. and Coy, D. H.: Impairment
of Platelet Function by Growth-Hormone Release-Inhibiting Hormone. Lancet.
1166-1168, 1975, i

10. Editorial.: Beta-blocker Withdrawal. Lancet. 592-593, 1975, ii

11. Miller, R. R., Olson, H. G., Amsterdam, E. A. and Mason, D. T.: Propranolol-
Withdrawal Rebound Phenomenon Exacerbation of Coronary Events after Abrupt
Cessation of Antianginal Therapy. N. Engl. J. Med. 293: 416418, 19756

12. Planansky, K.: Changes in Weight in Patients Receiving a “Tranquilizing” Drug.



136

13.
14.
15.

16.

17.

18.

19.

20.
21,
22.
23.
24,
26.

26.
217.

28.

29.

30.

31,

32.

33.

34.

35.

36.

T. Kitamura

Psychiat, Quart. 32: 289-303, 1958

Balter, A. M.: Glucose Tolerance Curves in Neuropsychiatric Patients. Diabetes.
10: 100-104, 1961

Thonnard-Neumann, E.: Phenothiazines and Diabetes in Hospitalized Woman.
Amer, J. Psychiat, 124: 138-142, 1968

Waitzkin, L.: A Survey for Unknown Diabetics in a Mental Hospital. I. Men
under Age Fifty. Diabetes. 15: 97-104, 1966

Mefferd, Jr., R. B., Labrosse, E. H., Gowienowski, A. M. and Williams, R, J.:
Influence of Chlorpromazine on Certain Biochemical Variables of Chronic Male
Chronic Male Schizophrenics. J. Nerv. Ment. Dis. 127: 167-179, 1958

Sletten, I. W. and Gershon, S.: The Effect of Chlorpromazine on Water and
Electrolyte Balance. J. Nerv. Ment. Dis. 142: 25-31, 1966

Bruce, R. A,, Cobb, L. A., Williams, R. H., Miller, R., Sinnott, B. and Erickson, B.:
Effects of Exercise and Isoproterenol on Free Fatty Acids and Carbohydrates in
Cardiac Patients. Amer. J. Med. Sci. 241: 59-67, 1961

Salvador, R. A., Colville, K. I., April, S. A. and Burns, J. J.: Inhibition of Lipid
Mobilization by N-Isopropyl Methoxamine (B.W. 61-43). J. Pharmacol. Exp.
Therap, 144: 170-180, 1964

Bogdonoft, M. D., Ester, Jr. E. H., Friedberg, S. J. and Klein, R. F.: Fat Mobiliza-
tion in Man. Ann. Inter. Med. 55: 328-338, 1961

Gordon, Jr. R. S. and Cherkes, A.: Unesterified Fatty Acid in Human Blood
Plasma. J. Clin. Invest., 35: 206-212, 1956

Dole, V. P.: A Relation Between Non-Esterified Fatty Acids in Plasma and the
Metabolism of Glucose. J. Clin. Invest. 35: 150-154, 1956

Havel, R, J. and Goldfien, A.: The Role of the Sympathetic Nervous System in
the Metabolism of Free Fatty Acids. J. Lipid Res. 1: 102-108, 1958

Vaughan, M. and Steinberg, D.: The Epinephrine-Sensitive Lipase of Rat Adipose
Tissue. Fed. Proc. 22: 303, 1963

Bjorntorp, P. and Furman, R. H.: Lipolytic Activity in Rat Heart. Am. J. Physiol.
203: 323-326, 1962

Curtis-Prior, P. B.: Prostaglandins and Obesity. Lancet. 897-899, 1975, i

Carlson, L. A.: Inhibition of the Mobilization of Free Fatty Acids from Adipose
Tissue. Ann. N, Y. Acad. Sci. 131: 119-142, 1965

Connor, W. E., Hoak, J. C. and Warner, E. D.: Massive Thrombosis Produced by
Fatty Acid Infusion. J. Clin. Invest. 42: 860-866, 1963

Poole, J. C. F.: The Effect of Certain Fatty Acids on the Coagulation of Plasma
in vitre. Brit. J. Exp. Pathol. 36: 248-253, 1955

Hoak, J. C., Poole, J. C. and Robinson, D. S.: Thrombosis Associated with Mobiliza-
tion of Fatty Acids, Circulation. 28: 660, 1963

Watanabe, T.: Coagulative Properties of Arterial Wall and Arteriosclerosis. Fuku-
oka Igaku Zasshi. 61: 682-694, 1970 (Abstract in English)

Egeberg, 0.: Blood Factor JI after Fat-Rich Meals. Thromb. Diath. Haemorrh.
15: 390-402, 1966

Garelis, E., Gillin, J. C., Wyatt, R. J. and Neff, N.: Elevated Blood Serotonin
Concentrations in Unmedicated Chronic Schizophrenic Patients: A Preliminary
Study. Am. J, Psychiat. 132: 184186, 1975

Carpenter, Jr. W. T., Murphy, D. L. and Wyatt, R. J.: Platelet Monoamine
Oxidase Activity in Acute Schizophrenia, Am. J. Psychiat. 132: 438-441, 1975
Domino, E. F, and Khanna, S. 8.: Decreased Blood Platelet MAO Activity in Un-
medicated Chronic Schizophrenic Patients. Am. J. Psychiat. 133: 323-325, 1976
Zeller, E. A., Boshes, B., Davis, J. M. and Thorner, M.: Molecular Aberration in
Platelet Monoamine Oxidase in Schizophrenia. Lancet. 1385, 1975, i



37,

38.

39.

40.

41,

42,

43.

44,

45.

46.

417.

48,

49,

50.

51.

Is the “Drug Holiday” Harmful? 137

Clement-Cormier, Y. C., Kababian, J. W., Petzold, G. L. and Greengard, P.:
Dopamine-Sensitive Adenylate Cyclase in Mammalian Brain: A Possible Site of
Action of Antipsychotic Drugs. Proc. Nat. Acad. Sci. USA. 71: 1118-1117, 1974
Carenzi, A., Gillin, J. C., Guidotti, A., Schwartz, M. A., Trabucchi, M. and Wyatt,
R. J.: Dopamine-Sensitive Adenylyl Cyclase in Human Caudate Nucleus, Arch.
Gen. Psychiat. 32: 1056-1059, 1975

Editorial.: Somstostatin and Diabetes. Lancet. 1323-1324, 1975, i

Hussar, A. E.: Leading Causes of Death in Institutionalized Chronic Schizophrenic
Patients: A Study of 1,275 Autopsy Protocols. J. Nerv. Ment. Dis. 142: 45-57, 1966
Thorner, M. O.: Dopamine is an Important Neurotransmitter in the Autonomic
Nervous System. Lancet. 662-665, 1975, i

Snider, S. R.: Release of Peripheral Dopamine during Stress. Lancet. 868, 1975, ii
Rowe, M. J., Neilson, J. M. M. and Oliver, M. F.: Control of Ventricular Arrhyth-
mias durmg Myocardial Infarction by Antilipolytic Treatment Using a Nicotinic-
acid Analogue. Lancet. 295-300, 1975, i

Mitchinson, M. J. and Gordon, J. L.: Free Fatty Acids and Arrhythmias after
Acute Myocardial Infarction. Lancet. 449, 1975, i

Editorial.: Free Fatty Acids and Arrhythmias after Acute Myocardial Infarction.
Lancet. 313-314, 1975, i

Editorial.: Lipid-Lowering Drugs after Myocardial Infarction. Lancet. 501-502,
1975, i

Grahmann, H. and Suchenwirth, R.: Die Thrombosegefahr bei der Chlorpromacin-
und Reserpinbehandlung endogener Psychosen. Nervenarzt. 80: 224-225, 1975
Scholz, V.: Uber thrombembolische Komplikationen unter neuroleptischer Medika-
tion. Nervenarzt., 38: 174-177, 1967

Mahmoodian, M. H.: Unsachen der Lungenembolie bei psychisch und neurologisch
Kranken. Arch. Psychiat. Nervenkr. 204, 224-244, 1963

Meier-Ewert, K., Baumgart, H. H. and Friedenberg, P.: Thromboembolische
Komplikation be1 neuro- und thymoleptischer Behandlung. Dtsch. med. Wschr.
92: 2174-2178, 1967

Hellem, A. J.: Platelet Adhesiveness. Ser. Haemat. 1, 2: 99-145, 1968



