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Biographic sketch by Janos P. Rado
Family History

My full name is Janos Péter Radd. | was born in Budapest, Hungary, May 25,
1930. My parents were living in the same flat, where | have spent my entire life since age
10. They were printers and owners of a printing office, which was located on the ground
floor of a building (Hajos street 25, Budapest), on the first floor of which is our present
home. The press was confiscated twice: for the first time in 1944, when Hungary was
invaded by the Nazi army and the second time, in 1949 by the Soviet-backed Communist
regime. This last time, the presses were destroyed. After the 1956 revolution, my parents
left Hungary for Canada. They lived in Toronto for more than 25 years until they died

there.



Degrees

| attended (1948-1954) and graduated from the Medical School of Budapest and
became a specialist in Internal Medicine (1958), Endocrinology (1980) and Nephrology
(1984). I successfully passed the examination of a course for Nuclear Medicine in 1966.
(At that time, Nuclear Medicine was not yet a Specialty, not even a Subspecialty, in

Hungary).
Employment

My clinical work began in 1954, in the Second Medical Department of the Janos
Hospital, Budapest. | worked in this hospital for the next 26 and half years. From 1958 to
1980, | worked in the Isotopic Department and Metabolic Unit. This included four years
in the Outpatient Clinic for Diabetic Patients (1958-1962) and a two-year absence on
leave in The Netherlands (1976-1978). My clinical work was continued after the Janos
Hospital years (1954-1980) in the Department of Hypertension and Nephrology in the
Uzsoki Hospital (1980-1997). Here, as the leader of the department, | founded the
Dialysis Unit of the Uzsoki Hospital and a Nephrological Laboratory for clinical and
investigational purposes. After retiring from hospital clinical work in 1997, | became and
am still a consultant in internal medicine, nephrology and endocrinology in a private

medical institute, Viranyos Outpatient Clinic.

Invention of Furosemide (Diuretic) Renography

A "by-product” of our Hungarian nuclear renal clearance studies with Hippuran
131 and 125 was the invention of the so-called "frusemide renography” which was first
published in December 1967 in The Lancet and after then the extended studies, in 1968

in Nuclear Medicine.
Visiting Employment History

I was invited by Professor Evert Dorhout Mees as a visiting scientist to the Clinic
of Hypertension and Nephrology of the Medical University of Utrecht, The Netherlands.
The purpose of this invitation was to introduce in Utrecht those renal clearance studies
for measuring glomerular filtration rate, as well as renal plasma flow, which was used by
us in Budapest. 1 was paid by the Nierstichting Netherland. The Hypertension and
Nephrology Clinic was working on nuclear methodologies in a very good cooperation

with the Nuclear Department of Utrecht. The leader of this department, at that time, was



Prof. Ephraim and his staff assistant was Dr. Oei HJ, a physician of Indonesian Chinese
background, trained in Vienna. During our 2-year stay in The Netherlands, we became
good friends with Dr. Oei and his family; we (my wife accompanied me to Holland) met
several times in our homes. Although the scope of our nuclear studies in Utrecht was
strictly confined on the renal isotopic clearances, I also discussed several times with Dr.
Oei my favorite topic of furosemide (diuretic) renography. | gave reprints to Dr. Oei
dedicated to him concerning furosemide (diuretic) renography, appearing in the
aforementioned Lancet and Nuclear Medicine papers. | was glad to learn several years
later, when | had already left The Netherlands to Hungary that my friend Dr. Oei, working
in collaboration with Prof. EJ Dorhout Mees and Geyskes GG discovered the "captopril
renography.” "Captopril renography” was another example of a drug-induced distortion
of the normal renogram used for the diagnosis for renovascular hypertension as was
"diuretic renography” used in obstructive ureteral disorders, as well as other

nephrological conditions.
Editorial Activity

I was Chief Editor of the Hungarian Journal of Hypertension and Nephrology
from 1999 to 2012.

PhD, habilitation, Private Docent, Doctor of Science

For my scientific and clinical research work, | was awarded a PhD, in 1980,
habilitation, in 1995 in the Semmelweis University, Budapest, the title of "private
docent,” in 1998, in the Semmelweis University Budapest, and Doctor of Science, in

1999, in the Hungarian Scientific Academy.
Titles of my dissertations

PhD: Clinicopharmacological Studies of Renal Pharmacons, Antidiuretics and
Diuretics. Endocrine and Renal Pharmacology (1980). Habilitation: Renal Tubular
Acidosis and its Complication of Nephrogenic Diabetes Insipidus (1995). Doctor of
Science: Interaction of Medicines and Diseases in the Regulation of Serum Potassium.
Hyperkalemias (1999).



Awards

In Hungary, for my scientific and clinical research work | was awarded the
Semmelweiss Prize (1972), Markusovszky Prize (Hungarian Medical Weekly, 1989),
Batthany Strattman L&szl6 Prize (Governmental Award, 1996), Koranyi Sandor Prize
(Award of The Hungarian Nephrological Society, 2004), Life Achievement Award
(award of the Medical University of Debrecen, 2005), Paul Gomori Prize (award of The
Hungarian Hypertension Foundation, 2005), Life Achievement Award of the Hungarian
Foundation of Nephrology (2007), Torok Eszter Prize (award of The Hungarian
Hypertension Society, 2012). | was selected for the Album of Portraits of the Pioneers,
European Nephrological Archives, published by the EDTA-ERA at the Congress of the
EDTA-ERA, on 24th May 2012, Paris, France. On March 15, 2021, | received the of
“Iron Pen” of the Association of Hungarian Journalists (Magyar Ujsagirok Orszagos
Szovetsege — MUOSZ) in recognition of lifetime contributions. The Association awards

its members with this recognition after their 90th birthday.

Memberships

European Renal Association (ERA-EDTA), European Society of Hypertension
(past), New York Scientific Academy (past), Hungarian Nephrological Society,
Hungarian Hypertension Society, Hungarian Society of Internal Medicine, Hungarian
Society of Radiology, Hungarian Society of Diabetes. President of the Committee for

History of The Hungarian Nephrological Society.

Scientometria. Number of publications (405), Book and book chapters, Hirsch factor
(30), citedness, (1929) impact factor

Number of publications: 355 printed articles on Hungarian, English and German
from 1954 to 2013. Since then:2; altogether 357 (Compiled on the basis of the Library of
the Hungarian Scientific Academie). Can be found in the INHN webpage, "Profiles”).

Book

Haris Agnes, Rad6 Janos: A viz- és elektrolithaztartds zavarai:

Differencialdiagnosztika és terapia. Budapest: Medicina Kényvkiado, 2008. 395 pages



Book chapters (17) in 3 Manuals

Thirteen book chapters In: Kakuk Gyorgy (szerk.) Klinikai nephrologia: a vese
belgy6gyaszati betegségeinek kézikdnyve. 1201 p. Budapest: Medicina Konyvkiadd,
2004. One book chapter In: Rosivall L, Kiss | (eds.) Nephrologia. EImélet és klinikum,
dialysis, transplantatio. Budapest: Medintel Kiado, 2003. p. 373. Three book chapters In:
Kornya La&szl6 (szerk.) Betegség enciklopédia I-1. 2564 p. Budapest: Springer
Tudomanyos Kiado, 2002. p. 691

Impact factor: exact sum of cumulative impact factor: 75,849 (collected in the years
after 1974); estimated sum of the total cumulative impact factor: (estimated from the
years from 1954 to 1974 based on the 1998 impact factor values): 182,385

Titles of my 10 most important articles

Rad6 JP, Banos C, Tako J
Frusemide renography.
Lancet 2: pp. 1419-1420. (1967)

Radé JP, Banos C, Tako J
Radioisotope renography during furosemide (lasix) diuresis.
Nuklearmedizin-Nuclear Medicine 7: pp. 212-221. (1968)

Herman E, Rad6 J

Fatal hyperkalemic paralysis associated with spironalactone. Observation on a patient
with severe renal disease and refractory edema.

Archives of Neurology (Chicago) 15: pp. 74-77. (1966)

Radé6 JP
Water intoxication during carbamazepine treatment
British Medical Journal (BMJ) 3: p. 479. (1973)

Rado JP
Falsely high fluorescence in cortisol determinations due to the carbamazepine.
Hormone and Metabolic Research 5: p. 63. (1973)

Rad6 JP, Borbely L
Enhancement of polyuria by glibenclamide in diabetes insipidus.

Lancet 2: p. 216. (1971)

Rado JP



Combination of carbamazepine and chlorpropamide in the treatment of "hyporesponder”
pituitary diabetes insipidus.
Journal of Clinical Endocrinology and Metabolism 38: pp. 1-7. (1974)

Rado6 JP , Szende L , Marosi J

Influence of glyburide on the antidiuretic response induced by 1-deamino-8-D-arginine
vasopressin (DDAVP) in patients with pituitary diabetes insipidus.

Metabolism-Clinical and Experimental 23: pp. 1057-1063. (1974)

Rado JP, Tako J, Geder L , Jeney E
Herpes Zoster House Epidemic in Steroid-Treated Patients. A Clinical and Viral Study.
Archives of Internal Medicine (Chicago) 116: pp. 329-335. (1965)

Radé6 JP
Response to vasopressin analogues in diabetes insipidus
New England Journal of Medicine 295: p. 393. (1976)

March 17, 2016

Janos Radod: My 64-year (1954-2018) life product
Supplement to My Biographic Sketch

(Number in brackets below: publication list numbers

Underlined: indicates connection with neuropsychopharmacology)

Most important achievement:
Invention of “Furosemide renography” (41, 58, 73, 299, 300, 343, 356)

1. Renal pharmacology
Hyperkalemic paralysis associated with spironolactone therapy (34, 60, 240)
Increase of sodium reabsorption in the distal tubule in response to furosemide (67)
Furosemide induced antidiuresis in diabetes insipidus (47)
Chlorpropamide antidiuresis in diabetes insipidus (69, 84, 93, 94)

Paradoxical increase of the renal concentrating operation in response to furosemide
during infusion of hypertonic salt in man; description of the technic of two-minute

clearance periods (74)
The effect of diazoxide and chlorpropamide on renal functions in man (114)

Dose-effect relationships in SIADH induced by clofibrate and carbamazepine (135)



Opposite effects of antikaluretic and antiprostaglandine compounds in Bartter syndrome
(168)

Pharmacological investigation of dDAVP in diabetes insipidus: description of three
different peak effects, relationships between the dose and duration of action,
interindividual differences, and change in the metabolism of dDAVP in response to the
prolonged treatment itself as well as coadministration of medicines having enzyminducer
capabilities. (138, 139, 147, 148, 150, 155, 163, 166, 167)

Decrease in the venous blood pressure and venomotor tone in response to a mercurial

diuretic in cardiac insufficiency (5,13)

Effect of aldosterone and spironolactone on the renal tubules in Cushing syndrome
associated with polyuria (29)

Site of effect of furosemide in man (43, 45, 47, 48, 57, 65, 67, 72, 74, 81, 83, 85, 96)
Mechanism of thiazide antidiuresis (31)

Mechanism of the chlorothiazide antidiuresis in diabetes insipidus and psychogenic
polydipsia (36)

Patterns of potassium wasting in response to stepwise combinations of diuretics (286,
291)

Diuretic and antidiuretic effects of furosemide before and after Pitresssin (89)
Furosemide and thiazide potentiation because of differing site of effects (72)

Use of furosemide for the evaluation of the concentrating mechanism (61, 64)

Extreme antidiuresis in response to the combination of chlorpropamide with angiotensine
(70, 77, 90)

Effects of Ethacrynic acid on the specific renal functions (85, 86)

Drug-induced antidiuresis in partial nephrogenic diabetes insipidus (249, INHN list, 2.)
Comparison of the diuretic effect of Azosemide and Furosemide (191,192)

Renal effects of angiotensine in man (296, 304)

TTKG (transtubular potassium gradient) (293, 294)

2. Nephrology

Hipertonology Combined administration of Furosemide wash-out pyelography and
furosemide radioisotope renography for the diagnosis of renovascular hypertension (101)



Furosemide-bicarbonate therapy in hyperkalemia and coma associated with renal tubular

acidosis in refractory edema (104, 106)
Acute effects of high dose furosemide in chronic renal insuffiency (115)

Change of the antikaluretic response in response to potassium sparing diuretics (91, 142,
144, 146, 149)

Hyperkalemia unresponsive to massive doses of aldosterone in chronic interstitial
nephritis (153, 154)

Free water excretion in hypoaldosteronemic renal insufficiency (196)

“Exaggerated natriuresis” during intravenous infusion of hypertonic sodium chloride in

hypertonics and healthy people (178)
“Outpatient hyperkalaemia” syndrome in hypertonic and renal patients (174)

Extreme juxtaglomerular hyperplasia in renovascular hypertension associated with “renal

aldosteronism” (25)
Salt loading “in renal aldosteronism” before and after nephrectomy (71)
Effect of alpha-methyldopa, guanethidine and bethanidine on isotope-renography (68)

Different effects of frusemide administered during hypertonic saline infusion in healthy

subjects and hypertensive patients (83)
Cephamandol induced acute renal insufficiency (232, 233)

Anticonvulsive osteomalacia in sclerosis tuberosa associated with renal tubular acidosis
(258)

3. Endocrinology-clinical chemistry

Falsely high fluorescence in cortisol determinations due to the carbamazepine (116)

Use of a simple fluorometric 11-hydroxycorticosteroids assay in the assessment of
spironolactone-metabolite level in plasma and urine (120)

Use of a simple fluorometric 11-hydroxycorticosteroids assay for the investigation of
interference induced by psychotropic drugs, triamtere, bencyclane, beta blocking agents
(121, 122, 141, 152, 164)

Effect of dDAVP on plasma cortisol level (145)

Increase of plasma potassium level in response tot he upright posture: “upright
hyperkalemia” (160, 161)
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Glucose induced paradoxical hyperkalemia (183, 185, 186, 187, 206, 209-214, 219, 220,
225, 227-231)

Dose-effect relationship of the ACTH-like effect of the peptide extracted from the

tumorous tissue of a patient suffering from ectopic Cushing syndrome (175)
Cushing's Syndrome Associated With Chromophobe Adenoma Of The Hypophysis (30)
Effect of adrenocortical hormones on thromboplastin generation in hemophilia B (38)

Successful extraction of complicated cataract during steroid treatment in a patient

suffering from haemophilia B. (24, 26)

Adrenocortical insufficiency in spite of high corticosteroid excretion in a patient with

thyrotoxicosis (63)

dDAVP Concentrating Test (166)

Diuretic effect of glibenclamide (95, 102)

Water intoxication induced by carbamazepine (117, INHN 1)

Combination of chlorpropamide and carbamazepine in the treatment of “hyporesponder”
diabetes insipidus (127)

Interaction (antagonism) between dDAVP and glibenclamide (129)

Herpes zoster “house epidemic” developing in patients treated with corticosteroids; A
clinical and Viral Study (28, 32, 363)

Use of modern antidiuretic agents in the treatment of permanent lithium induced
nephrogenic diabetes insipidus (Administration of excessive doses ofdesmopressin
resulted in clinically relevant antidiuresis, enhanced by indomethacine and abolished by
calcitonin) (INHN 2.)

Clinical use of “additive antidiuresis” with the various combinations of vasopressine,
lysin-vasopressine, desmopressine, carbamazepine, clofibrate andchlorpropamide (98,
103,111, 112, 118, 119, 123, 127, 135)

Antidiuresis  induced by vasopressine, lysin-vasopressine,  desmopressine,
carbamazepine, clofibrate and chlorpropamide can be abolished by theadministration of
glibenclamide (124, 125, 126, 128, 129, 132, 136)

Decrease of the antidiuresis during long-term treatment with carbamazepine due to
enzyme induction (143, 147,157)

Simultaneous occurrence of diabetes insipidus and ascites due to liver cirrhosis (246)

Hann-syndrome (234)
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Simultaneous occurrence of hyperkalemia due to aldosterone suppression and

hyperfunctioning parathyroid adenoma (197)

Hypophosphatemic metabolic osteomalacia (261, 278, 284, 285, 295)

Clinical and laboratory effects of cloprednol (169)

Effect of dDAVP on the plazma renin activity in man (171)

Effect of dDAVP and indomethacine in Bartter-syndrome (167)

Effect of the humane and standard ACTH on the urinary excretion of cortisol (180)

Calcitonin abolishes the effect of desmopressine (INHN 2)

4. Diabetology
Paradoxical increase of peripheral glucose utilization in a patient with insulinoma treated
with prednisolone (35)
Paradoxical effects of prednisone on glucose metabolism in cirrhosis of the liver (44)
Effect of chlopropamide in diabetes insipidus associated with diabetes mellitus (93, 94)
Congenital familiar nephrogenic diabetes insipidus associated with diabetes mellitus
(352)
Glucose induced paradoxical hyperkalemia (183, 185,186, 187, 206, 209-214, 219, 220,
225, 227-231)

5. Hematology

Polycythemia vera turning into myelofibrosis in an individual with Pelger-Huet anomaly
of the leukocytes; lack of decreased tolerance of the PH leukocytes toward radiotherapy.
(16)

Mononucleosis infectiosa (One hundred and twenty eight cases from three department of
hematology between 1930 and 1952) (1)

6. Cardiology

Interventricular perforation of the septum in myocardial infarction (the first two case in
Hungary) (12)

Congenital septal defect associated with myocardial infarction in old age (8)



10.

11.
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Radd, Janos (Nephro-endokrin pharmak)

1954

Devenyi P, Rad6 J
Mononucleosis infectiosa
Orvosi Hetilap 95: pp. 464-469. (1954)

1955

Fodor I, Kincsesy A, Rad6 J

[Diagnosis and pathology of perforated interventricular septum; intravital
observation of two cases.]

Orvosi Hetilap 96: pp. 1293-1300. (1955)

Rado6 J

[A case of Waterhouse-Friedrichsen syndrome of pneumococcal origin in old
age.]

Orvosi Hetilap 96: pp. 1284-1287. (1955)

1956

Fodor I, Blumenfeld G, Radd J

[ACTH therapy and its theoretical bases in novurit-refractor cardiac edema.]
Orvosi Hetilap 97: pp. 349-353. (1956)

Gonda E, Radd J

[Venomotor tonus in circulatory diseases.]

Orvosi Hetilap 97: pp. 205-210. (1956)

Hammer S, Rado J

[Pelger-Huet anomaly of leukocytes.]

Orvosi Hetilap 97: pp. 298-301. (1956)

1957

Rado J, Blumenfeld G, Barath F, Szirom |

[ACTH therapy in cardiac edema refractory to novurit. Il. Role of tubular factors
in hypochloruria and mercury resistance.]

Orvosi Hetilap 98: pp. 408-413. (1957)

Rado6 J, Abraham K, Eszeki J

[Combination of congenital interventricular septal defect and of a cardiac infarct
in old age.]

Zeitschrift fir die Gesamte Innere Medizin und ihrE Grenzgebiete 12: pp. 1120-
1123. (1957)

Rado6 J, Abraham K, Eszeki J

[Simultaneous occurrence of congenital septal defect and cardiac infarct in old
age.]

Orvosi Hetilap 98: pp. 1079-1081. (1957)

Rado J, Frank M, Fenyes |

[Kidney function in diabetic coma.]

Orvosi Hetilap 98: pp. 650-653. (1957)

1958
Radd J, Blumenfeld G
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13.

14.

15.

16.

17.

18.

19.

20.

21.
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ACTH treatment for novurit-resistant cardiac edema; the role of tubular factors in
hypochloruria and mercury-resistance.

ACTA Medica Scandinavica 160: pp. 15-23. (1958)

Rado J, Kincsessy A, Fodor |

[Clinical and pathological problems of the intraventricular septum perforation in
the light of the literature and our own cases.]

Zeitschrift fur die Gesamte Innere MEdizin und ihre Grenzgebiete 13: pp. 227-
235. (1958)

Radé JP, Gonda E, Kovacs E

The role of venous constriction in circulatory disorders.

British Heart Journal 20: pp. 389-396. (1958)

1959

Radé J, Blumenfeld G, Hammer S

[Prednisone therapy of novurite-induced refractory cardiac edema. IlI.
Significance of tubular mechanisms in the reversal of mercurial sensitivity.]
Magyar Belorvosi Archivum 12: pp. 183-188. (1959)

Radé JP, Blumenfeld G, Hammer S

The effect of prednisone and 6-methylprednisolone on mercurial diuresis in
patients with refractory cardiac edema.

American Journal of the Medical Sciences 238: pp. 542-551. (1959)

Rad6 JP, Hammer S

Polycythemia vera turning into myelofibrosis in an individual with Pelger-Huet
anomaly of the leukocytes. Blood 14: pp. 1143-1150. (1959)

1961

Radé J, Hamvas J, Bikich G

[Role of various factors in the pathogenesis of skin hemorrhage (steroid
ecchymosis) due to new glucocorticoids.]

Magyar Belorvosi Archivum 14: pp. 107-118. (1961)

1962

Rado J, Hammer S, Szilagyi L

[Effect of new synthetic glucocorticoids (dexamethasone and medrol) on
mercurial diuresis in liver cirrhosis. IV. Experimental studies on the renal and
extrarenal effect of steroids with special reference to the concentrating capacity
of the kidney.]

Magyar Belorvosi Archivum 15: pp. 16-29. (1962)

1964

Rado¢ J, Tako J, Geder L, Jeney E

[Group Occurrance of Herpes Zoster in Patients Treated with Corticosteroids.]
Orvosi Hetilap 105: pp. 1266-1270. (1964)

Rad6 J, Hammer S, Szilagyi L

Ujabb chlorothiazidszarmazékok gyiijt6tubularis hatasa és annak jelentdsége
decompensalt mdjcirrhosisban: a chlorothiazid és Aldacton eltérd hatasa a distalis
nephronra

Magyar Belorvosi Archivum 17: p. 298. (1964)

Rado J, Blumenfeld Gy



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.
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Pleuropneumoniéval szovodott generalizalt herpes zoster

Magyar Belorvosi Archivum 17: pp. 160-163. (1964)

Radd J, Tako J, Liszka Gy, Bodrogi Gy, Mihoczy L, Sarkézy Gy, Vilagi Gy
Tiddétumort utanzo arteria pulmonalis aneurysma Lutembacher syndromaban ¢és
felnéttkori pitvari septumdefektusban

Magyar Belorvosi Archivum 6: p. 317. (1964)

Tako J, Radd J

[Generalized Herpes Zoster Complicated by Meningitis in a Patient Treated with
Corticosteroids.]

Orvosi Hetilap 105: pp. 1271-1273. (1964)

1965

de Grosz I, Borbely L, Szabados D, Radé JP

Successful extraction of complicated cataract in a patient suffering from
haemophilia

B. ACTA Ophthalmologica (1923-1994) 43: pp. 574-578. (1965)

Gomba Sz, Endes P, Rado6 J

Verhalten des juxtaglomerularen Apparates bei renovascularer Hypertonie
Zentralblatt fur Allgemeine Pathologie und Pathologische Anatomie 111: p. 531.
(1965)

Grosz |, Borbély L, Szabados D, Rad6 J

Sikeres halyogkivonas B-tipusu haemophiliaban szenved6 betegen

Szemészet 102: pp. 76-80. (1965)

Radé J, Tako J, Miklos G

[Chromophobe Pituitary Adenoma Associated with Cushing's Syndrome.]
Orvosi Hetilap 106: pp. 223-226. (1965)

Rado JP, Tako J, Geder L, Jeney

E Herpes Zoster House Epidemic in Steroid-Treated Patients. A Clinical and Viral
Study.

Archives of Internal Medicine 116: pp. 329-335. (1965)

Rado JP, Tako J, Hammer C, Szilagyi L

[On the effect of aldosterone and aldactone A on various segments of kidney
tubules in Cushing's syndrome with polyuria]

Zeitschrift fur die Gesamte Innere Medizin und ihre Grenzgebiete 20: pp. 521-
527. (1965)

Rad6 JP, Tako J, Miklos G

Cushing's Syndrome Associated with Chromophobe Adenoma of the Hypophysis.
ACTA Medica Scandinavica 177: pp. 667-672. (1965)

Rad6 JP

Mechanism of “thiazide" antidiuresis

Lancet*:(2) p. 1015. (1965)

Tako J, Rado JP

Zoster Meningoencephalitis in a Steroid-Treated Patient.

Archives of Neurology 12: pp. 610-612. (1965)

Tako J, Rad6 J

[Changes in the "functional reserve capacity” of the pituitary gland and the adrenal
cortex under the effect of antithyroid therapy]

Orvosi Hetilap106: pp. 1646-1650. (1965)



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.
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1966

Herman E, Radd J

Fatal hyperkalemic paralysis associated with spironalactone. Observation on a
patient with severe renal disease and refractory edema.

Archives of Neurology 15: pp. 74-77. (1966)

Rado JP, Tako J, Salamon F, Loczka B, Major E

Paradoxical increase of peripheral glucose utilization in a patient with insulinoma
treated with prednisolone.

Endokrinologie 50: pp. 266-275. (1966)

Rado JP, Tako J, Szilagyi L, Hammer C

[Studies on the mechanism of chlorothiazide antidiuresis in diabetes insipidus and
psychogenic polydipsia]

Zeitschrift fur die Gesamte Innere Medizin und ihre Grenzgebiete 21: pp. 425-
431. (1966)

1967

Banos CS, Tako J, Rad6 JP, Krasznai I, Goschl |

Diagnostic value of the 131I-labelled triiodothyronine red blood cell uptake test.
Nuklearmedizin-Nuclear Medicine 6: pp. 124-139. (1967)

Borbely L, Rado6 JP, Tako J, Farkas G, Szabados D
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September 8, 2016

Janos Rado: The use of modern antidiuretic agents in the treatment of

permanent lithium-induced nephrogenic diabetes insipidus

Abstract

Recent views about lithium therapy (“Lithium has been firmly established as the
first-choice drug for preventing mood episodes in bipolar disorders, meeting all
requirements of the Evidence-Based Medicine” [Rybakowski 2017]) made it worthwhile
to seek further solutions for the alleviation of the side effects resulting from this therapy,
first of all in the disturbance of water metabolism, occurring almost in every case of the
patient population during long-term therapy. These views prompted us to publish our data
concerning the use of modern antidiuretic agents in the treatment of “vasopressin
resistant” lithium induced polyuria (permanent nephrogenic diabetes insipidus). We
found that the administration of very high doses of Desmopressin resulted in clinically
relevant antidiuresis, enhanced by Indomethacine and abolished by Calcitonin.
Piroxicam, another nonsteroidal anti-inflammatory compound, also seemed to be

antidiuretic, though in a less extent than indomethacine. The message of our writing is:
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in such an important form of psychiatric treatment as Lithium is, a serious disturbance of

water metabolism can be alleviated by the clever use of modern antidiuretic interventions.

Introduction

Lithium was introduced into clinical medicine (again) by Cade in 1949, for the
treatment of certain psychiatric disorders. This type of therapy spread worldwide, became
the “gold standard” and then gave its place to other psychotropic, and later
neuropsychopharmacologic compounds (Ban 2017). Differing from the fate of many
other drugs, however, lithium did not disappear totally from the palette. From time to
time, it appears from the dark as a “gold standard in its time,” and as a possibility to treat
“refractory conditions.” In addition, lithium was declared many times not only a remedy
of acute conditions, but as a prophylactic measure for the prevention of acute episodes of
the bipolar disorder. The writer of these opinions met several patients whose Lithium
treatment was going to be stopped by his or her psychiatrist, but they all were very
unsatisfied with this decision. I think that the fact that the lithium carbonate molecule was
too “simple” as compared to the modern drugs with more complicated chemical
structures, and that therapy with Lithium was burdened with the need to determine blood
levels several times in each case, as well as the number of serious side effects, not
mentioning the known “corporate corruptions” in the industry producing and promoting
more modern medicines (Blackwell 2017), all may have played a role in the decreasing

use of Lithium.

Excellent experts of lithium therapy stress the significance of this treatment.
“Although a number of drugs with mood-stabilizing properties already exist, none has so
far surpassed lithium as far as prophylactic efficacy in bipolar illness is concerned, not
even to mention a duration of such prophylaxis” (Rybakowsky 2017). “The evidence base
for lithium in the long-term treatment of bipolar disorders has strengthened. With no other
drug available having such ample and consistent evidence for its efficacy lithium remains
the most valuable treatment option in this indication” (Severus 2014). Further opinions
about Lithium therapy can be found in collated documents in the INHN webpages under
the heading Lithium controversy (Blackwell 2014.) In any case, use of lithium proved to
be a valuable way to treat certain psychiatric diseases, with the probable capability to

prevent acute episodes. Therefore, further studies concerning both the effects and side
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effects of lithium are not useless efforts even in the “molecular genetic era” of

neuropsychopharmacology (Ban 2017).
Our Studies Concerning the Effects of Modern Antidiuretic Agents

One of the side effects of lithium is a disorder in renal concentrating operation
(Forrest 1974; Glick 1984). The disturbance in water metabolism is appearing almost in
every patient treated with lithium on a long-term basis (Allen 1989). The abnormality is
frequently mild, manifesting in increased urine volume and polydipsia of various degree
because of the decreased water reabsorption in the distal nephron. (Boccalandro 2004;
Cohen 2002; Haris and Rad6 2008; Kazama 2007). Sometimes, however, marked
polyuria, resembling “diabetes insipidus” can develop. As this polyuria is “vasopressin
resistant” by definition it is named “nephrogenic diabetes insipidus” (Bedford 2008;
Kalra 2016; Rad6 1978, 1998; Thompson 1997). We have dealt with these abnormalities
for several years and during our studies we found a 61-year-old women patient suffering
from affective bipolar disorder in whom nephrogenic diabetes insipidus developed during
lithium therapy lasting more than 10 years. Her serum calcium, potassium and glucose
levels were normal, 10 ug dDAVP into both nostrils was ineffective and the water
deprivation test was negative. Therefore, diabetes mellitus, central diabetes insipidus and
psychic polyuria have been excluded from the polyuric disorders, as well as the calcium
or potassium abnormality induced nephrogenic diabetes (Radé 1991, 1993). As the
polyuria did not cease after discontinuation of lithium it was named “permanent lithium
induced nephrogenic diabetes insipidus” (Guirguis 2000; Neithercut 1990; Simon 1977).
Although nephrogenic diabetes insipidus is said to be “vasopressin resistant,” based on
our and others’ previous investigations (Boccalandro 2004; Moses 1984; Radd 1978/b,
1995, 2004, 2007, 2011; Stasior 1991; Weinstock and Moses 1990), we did not exclude

the use of certain vasopressin derivatives in this condition.

In our above-mentioned patient, polyuria developed during Lithium treatment; the
average 24hr urine volume was 5483 ml, while the 24hr glomerular filtration rate
(endogenous creatinine clearance) was only 31.5 ml/min. Alleviating polyuria is a very
important immediate task in such patients: having a less disturbed night’s rest. As
mentioned above, despite the theoretical vasopressin resistant condition we gave
excessive supramaximal doses of a very powerful antidiuretic compound, desmopressin

(1-deamino-8-d-arginine —vasopressin, dDAVP). This vasopressin derivative molecule
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has an extremely strong antiuretic capability combined with a uniquely long duration of
action (Rado6 1975a,b, 1976a,b,c,d, 1977, 1978a). dDAVP was also given in certain cases
of congenital and acquired nephrogenic diabetes insipidus for antidiuretic purposes
(Boccalandro 2004; Moses 1984; Radd 1995). The administered doses were generally
less then given by us. Nonsteroidal anti-inflammatory compounds have also been
successfully administered in some cases of similar conditions. These drugs were
administered also in Lithium induced polyuria (Allen 1989; Radé 1991, 1993, 1995;
Weinstock and Moses 1990; Vierhapper 1990). However, in several cases of these
disorders with excessive polyuria, administration of nonsteroidal drugs failed or the effect
was not satisfactory as shown in our patient presented here. The combination of dDAVP
and nonsteroidal drugs also have been tried (Weinstock and Moses 1990). In such cases
we used a combination of nonsteroidal drugs with excessive - supramaximal doses of

dDAVP. A way to administer these two drugs is reported here.

As our patient suffered too from very severe arthritic and osteogenic pains,
Calcitonin was also given. During these studies we discovered that co-administration of
Calcitonin with dDAVP can abolish the antidiuretic effect of the latter (Radd 1991,1993).
Surprisingly, the original condition of the nephrogenic diabetes insipidus is restored when
adding Calcitonin to the continued administration of dDAVP. One of our main purposes

is to describe this interaction between dDAVP and Calcitonin.
Investigations Performed During Maintained Lithium Therapy

We studied our patient both during maintained lithium carbonate treatment and
again several months after the discontinuation of lithium. During maintained lithium
therapy the investigated parameters can be seen in Figures 1, 2 and 3. Standard methods
were used in the laboratory determinations as well as in the statistics. The patient was
allowed to drink water “ad libitum.” Daily sodium intake was 100 mmol, potassium intake
was 40 mmol. dDAVP was given 30-30 ug into both nostrils 5 times a day, at 8 am, 12
am, 4 pm, 8 pm, and 12 pm.

Urine was collected in 24hr clearance periods. After a 7-day “no drug” period,
indomethacine (75 mg per day) was given for six days. After a wash-out period, dDAVP
was administered for five consecutive days. After that, indomethacine and dDAVP were

given in combination for a 6-day period. (Duration of investigational periods are indicated
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with “N” in the figures.) The combination of calcitonin and dDAVP was studied ina 11-
day period (daily 100 IU calcitonin was given).

Results are Summarized in Figures 1-3 and in the Table

We can see in Figure 1 that indomethacine (administered alone) as compared to

“no drug” did not cause significant change in urine volume and osmolality.

However, dDAVP (administered alone) as compared to “no drug” significantly
decreased (p<0.05) free water excretion expressed in the percentage of glomerular
filtration rate (CH20x100/GFR) and increased (p<0.05) urine osmolality.

In response to dDAVP (administered alone) as compared to indomethacine
(administered alone), urine volume (1 asterisk= p<0.05) and free water excretion

decreased (3 asterisks= p<0.001) while urine osmolality increased (p<0.001).

After administration of the combination of indomethacine and dDAVP as
compared to dDAVP (administered alone), urine volume (p<0.001) and free water

excretion (p<001) decreased while urine osmolality increased (p<0.001).
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Figure 1. The effects of various interventions (no drug, indomethacine, dDAVP
(desmopressine), indomethacine and dDAVP) on specific renal functions were
investigated in a patient with permanent lithium induced nephrogenic insipidus during
maintained Lithium carbonate treatment. P>0.05= comparison with NO DRUG.
ASTERISKS above dDAVP= comparison with INDO. ASTERISKS above INDO +
dDAVP= comparison with dDAVP.
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In Figure 2 we can see that ADAVP (administered alone) decreased urine volume
(p<0.001) and free water excretion (p<0,01), while increased (p<0.05) urine osmolality
as compared to “no drug” was seen. However, when calcitonin was combined with
dDAVP urine volume (p<0.05) and free water excretion (p<0.001) increased and urine

osmolality decreased (not significant) as compared to dDAVP (administered alone).

Figure 2
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Figure 2. The effects of various interventions (no drug, dDAVP (desmopressine),
Calcitonin and dDAVP) on specific renal functions were investigated in a patient with
permanent Lithium induced nephrogenic insipidus during maintained lithium carbonate
treatment. dDAVP induced a marked antidiuresis which has been abolished by Calcitonin
despite further administration of dDAVP. ASTERISKS = comparison of CALCITONIN
+ dDAVP to dDAVP.
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In Figure 3 changes of free water excretion (expressed in the percentage of
glomerular filtration rate) can be seen. dDAVP (administered alone) caused a decrease,
while co-administration of indomethacine and dDAVP potentiated this effect.
Indomethacine (administered alone) was practically without any effect. Calcitonin
abolished the effect of dDAVP.

Figure 3
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Figure 3. The effect of various interventions (no drug, dDAVP /desmopressine/, dDAVP
and indomethacine, indomethacine, dDAVP and Calcitonin) on free water excretion
expressed in the percentage of glomerular filtration was investigated in a patient with
permanent lithium induced nephrogenic insipidus during maintained Lithium carbonate
treatment. CH20x100/GFR ml/min mean values and standard error of the mean are given.

TABLE
DRUG URINE VOLUME  CosmxI00/GFR CH,0XIOO/GFR
(ml/min) (ml/min) (ml/min)
NO 4778+335 4.1740.21 2.7840.22
INDO 4350+180 4.76+0.31 2.5040.32
dDAVP! 3480+299% 4.1340.16 1.16+0:13%%*
INDO+dDAVP 2875 +161=x 4.71+0.40 0.44+0.225x Y]

CALCIT+dDAVP 5363+283 4.59+0.38 2.52+0.27



53

Values are expressed as mean+SEM. x=p<0.05; xxx = p< 0.001 as compared to "no
drug" - Y=p<0.05; YYY=p<0O.00lI as compared to the single drug.

Abbreviations:
dDAVP=1-deamino-8D-arginine  vasopressin=desmopressin.

INDO=indomethacine. CALCIT= calcitonin.
Cosm =osmolal clearance; Cr2 O=- free water clearance; GFR=glomerular filtration rate.

As shown in the table above, changes in urine volume, osmolal clearance and free
water excretion (expressed in the percentage of glomerular filtration) can be seen
numerically. Indomethacine (administered alone) was practically without any effect,
while desmopressine (administered alone) caused significant decrease both in urine
volume and free water excretion, enhanced markedly by the co-administration of

indomethacine. (In osmolal clearance no significant change occurred.).

We can summarize the results of the first part of our present studies by reporting
that administration of excessive doses of Desmopressin resulted in clinically relevant

antidiuresis, enhanced by Indomethacine and abolished by Calcitonin.

After performing these investigations, administration of lithium carbonate was

discontinued.
Investigations Performed after Stopping Lithium Therapy

Polyuria remained and practically did not change during the next three years.
Therefore, the diagnosis is: “permanent” lithium induced nephrogenic diabetes insipidus.
Another interesting observation was that the glomerular filtration rate increased from the
31-47 ml/min value, found during lithium therapy, to 130 ml/min two months after the
discontinuation of lithium and permanently remained at this level. The increase of
glomerular filtration apparently did not enhance the polyuria. Polyuria was, however,

partially sensitive to Desmopressin.

After stopping lithium therapy, two months later the patient was studied again.
This time the effect of dDAVP (administered alone) — “as baseline” — was compared with
that of the combinations of dADAVP and indomethacine, as well as dDAVP and piroxicam.
(To have an ideal baseline, discontinuation of dDAVP was not possible because it would
have been unethical and the patient definitely opposed it.) Urine volume, free water
excretion, osmolal clearance, urine and serum osmolality, as well as glomerular filtration

rate were determined.



54

It can be seen in Figure 4 that indomethacine plus dDAVP as compared to dDAVP
(administered alone) was antidiuretic (urine volume [p<0.001] and free water excretion
[p<0.001] decreased and urine osmolality [p<0.001] increased) without any consistent
change in osmolal clearance, glomerular filtration rate and serum osmolality. Piroxicam
plus dDAVP as compared to dDAVP (administered alone) was also antidiuretic (urine
volume [p<0.01] and free water excretion [p<0.01] decreased and urine osmolality
[p<0.1] increased) without any consistent change in osmolal clearance, glomerular
filtration rate and serum osmolality. These results support the contention that
indomethacine is not the only nonsteroidal anti-inflammatory compound which can be
used in the antidiuretic therapy. However, piroxicam seemed to be less antidiuretic than
indomethacine, by ca 20-30 %. It should be mentioned, that another nonsteroidal drug
(aspirin) had no antidiuretic capability (Vierhapper 1990).

Figure 4
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Figure 4. Two months after discontinuation of lithium carbonate treatment the effects of
various interventions (dDAVP /desmopressine/, piroxicam and dDAVP, indomethacine

and dDAVP) on specific renal functions were investigated in a patient with permanent
lithium induced nephrogenic insipidus.
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Conclusion

The message of our present writing is that in such an important form of psychiatric
treatment as lithium is, a serious side effect, the disturbance of water metabolism, can be

alleviated by clever use of modern antidiuretic interventions.
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