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I NTRODUCTI ON__ TO THE ENDOCRLNA OGY COURSF

Endocrinology is a fast noving field of nedical science, the expansion
bei ng based on i nproving nethods of neasuring hornones in body fluids, and
relating changes in the |evels of these hornones to clinical disease or
synptons. There has al so been a greater understanding of the biochenica
changes produced by hornones within cells. dinical Endocrinology deals with
di seases which affect the integration of body function, for few hornobnes
produce their effect in isolation and can give rise to sone of the nost
conpl ex problens seen in clinical practice

At present, increasing enphasis is being given to arriving at an earlier
di agnosi s of endocrinol ogi cal di sease before the classical syndrones occur
(which are often untreatable) the difficulties in understanding
endocrinol ogi cal di sease arise at present from

L i naccur ate nmeasurenents of very small quantities of
hornones in blood and uri ne;

2. translation of results in aninal experiments to nman; and
3. difficulty in knowing the limts of normality.

This course is not a conprehensive review of clinical endocrinol ogy, but
is a brief introduction into present day attitudes to the conmon
endocri nol ogi cal di seases.

Students must read up the subjects presented to conplete the course

Basic textbhook used: Fundanmentals of Cinical Endocrinology (1980) Hall
Anderson and Smart, Pitnman Medical 3rd Edition



HYPOTHALAM C - PI TULTARY FUNCTI ON DR P BFEILCHFTZ

Both the anterior and posterior pituitary are under hypothal anmi c control
The stimulus to posterior hornone secretion involves neurol ogi cal processes,
wher eas hypothalam c control of the anterior pituitary is effected by a porta
capil lary system which transports the hypothal anmic secretions fromthe nedi an
em nence to the vascul ar sinusoids surrounding pituitary cells. These
hypot hal am ¢ secretions are ternmed hypothal anic regul atory hornones (either
rel easi ng hornone, RH, or release-inhibiting hornone, RIH). Sone have been
i sol ated, characterised and synthesized, and two (TRH and LHRH) are avail abl e
comercial ly.

The hypot hal ani ¢ hornones are regul ated by the higher centres involved in
establishing time-dependent rhythns, by psychol ogi cal stress factors, by
f eedback mechani sns, and by refl ex responses nedi ated by peripheral nerves.

Hypot hal ani ¢ hornones act on pituitary3cells to stinulate the synthesis
of pituitary trophic hornones in anounts 10 to 10 tines greater than the
stinmulating h3rnmone. 6 The pituitary hornones in turn act on the target gl and
to produce 10 to 10 times as nuch hornone again, thus producing a "cascade
anplifier" effect. Target gland hornone |levels interfere with the action of
hypot hal ani ¢ hornone on the pituitary (negative feedback) and al so influence
the hypothal amic hornone itself. Sone interaction occurs between different
hypot hal am c-pituitary-target axes, thus for exanple, thyroid hornone
deficiency influences hypothal am c-pituitary-gonadal function

Ceneral Schene of Control Mechani sns

brain neurotransmtters
hyplthalanus RH 0! RIH

pituitary trophi ¢ hor none
target cells target cell hornones

peri pheral cell tissue

or-pituitary |

Basophil cells - gl ycoprotein hormones - TSH, FSH, LH, ACTH
B lipotropin (LPH)

Aci dophil cells - protein hornones - prolactin, GH

Lnvestigation of endocrine disturbances
A. Basal hornobne neasurenents

Many hor nobnes can now be directly nmeasured in the blood, usually by
radi oi mmunoassay. This had | ed to many advances in endocrinol ogy and greatly
sinplifies investigation. However basal measurenents al one nmay not
di stingui sh between nornmal and abnornmal states and will not usually indicate
the precise abnornality. Hence the need for:-



B. Dynamic_(stimulation or suppression) test

By giving the hornmone at one step in the control pathway it is possible
to test the effect on the axis, e.g.

(a) to test pituitary function, stinulate with RH, or block (via the negative
feedback) with target cell hornone,

(b) to test target cell function, stinulate with trophic hornone. For sone

hornones this is still in a devel opnental stage, so the pattern cannot be
followed entirely to its |ogical conclusion.

1 BHypothalanmic-pituitary-thyroid (HPT) axis
TRH A Basal - nmeasure T4, T3, TSH
TSH B. Dynamic - can give TRH, TSH or
suppress with T 3 . In practice, T4 T3
use TRH, neasure TSH ( 0+ 30 mins) or
T4 T3 later
Appl i cati ons: Primary nmyxoedema - T 4 and T 3, TSH, TRH ++

hypopituitarism- T 4 and T 3, TSH, TRH peg

hyperthyroidism- T 4 and T 3, TSH, TRH NEG

2. H P- gonadal axis
LHRH A Measur e oestrogens, progesterons,
testosterone, (indices of ovulation
and spernmat ogenesis) LH, FSH
LH/FSH B. Give LHRH to stimulate LH,
(gonadotrophins) gonadotrophins to stimulate gonads.
/ \ (LHRH = LH/FSH-RH or GnRH)
/ \
oestrogen testosterone
progesterone

( sper mat ogenesi s)
(ovul ati on)

Appl i cations: hypopituitarism- LH, FSH, Gonadal hornones
gonadot r ophi n test nornal

gonad failure - LH, FSH, CGonadal hornones



3. H P-adrenal axis
CRF A. neasure cortisol, ACTH

ACTH
Cortiso

B. a) ACTH test, neasure corti sol

b) metyrapone test, inhibits cortiso
synt hesi s and stinul ates ACTH

¢) dexanet hasone test, suppresses ACTH

d insulin stress test - hypoglycaenia
stinul ates ACTH via CRF, neasure
cortisol _+ ACTH (CRF not yet
avai |l abl e).

Appl i cations:

Addi son's di sease - cortisol , ACTH , ACTH test

Cushing's disease - cortisol , ACTH vari abl e Dexanet hasone fails
to suppress
Hypopi tui tary - cortisol , ACTH, ACTH test normal or partia

met yrapone and insulin tests - no response.

4. Gowh hornmone and prolactin follow slightly different pattern because
mai nly inhibitory control
GHRI H A nmeasure GH, gl ucose
GH B. Insulin, arginine, exercise tests

Sonat onedi n

Appl i cati on: Acronegal y - G4 in GIT fails to suppress
or paradoxical rise

Hypopituitary - stimulation tests negative

5. Prolactin PIF | A. measure prolactin
prolactin
/ \
breasts gonads

6. B Lipoprotein

Precursor of endorphins. cControl and clinical significance not yet known.


http://GH.in
http://GH.in

7. Posterior Bituitary

AVP (ADH) A. Measure plasnma and urine osnolality
Ki dneys B. Test - Dehydration

8. Conbi ned pituitary function test

Use TRH, LRH, Insulin followed by DDAVP (I1V or Intranasal)



PATHO OGY: THE PI TUI TARY G AND AND | TS CONNECTI ONS DR J. W | RONSI DE

Anat ony

The pituitary gland lies within a convexity of the sphenoid bone known as
the sella turcica. The gland is covered by the diaphragm sellae, a dura
mater-1i ke structure through which passes the infundibular stal k containing
the portal bl ood vessels to the anterior pituitary and hypothal am ¢ nerve
fibres to the posterior pituitary. The sphenoidal air sinuses lie belowthe
gl and, while above are the optic chiasm hypothalanus and Il ventricle. The
cavernous sinuses and their contents lie laterally and superiorly.

Normml histol ogy

The old classification of anterior pituitary cells based on tinctoria
properties has been superceded by one which recogni ses the main hornones
produced by the cells - Gowh Hornone (GH), Prolactin (PRL), Adreno
corticotrophic Hornmone (ACTH), Thyroid Stimulating Hornone (TSH), Follicle

Stinmulati ng Hornone (FSH) and Luteinising Hormone (LH). It is now recogni sed
that sone cells can produce nore than one hornone, e.g. GH and PRL.

Pat hal oqy
Clinical synptons of pituitary disease can be produced in 2 ways:

1) Mechanically (by pressure on adjacent structures, or as an intracrania
space-occupyi ng | esion)

2) Hornonal |y (excess or deficient hornone production)
These will be dealt with in detail in clinical |ectures.

Di sease processes affecting the pituitary gland can be considered in
several main groups:

L Genital Abnornalities
e. g. hypopl asi a, agenesis. These are rare.
2. Denosi tions
e.g. anyloid, nucopol ysacchari doses. These are rare.
3. I nf | anmat i ons
e.g. Bacterial infections (including tubercul osis)
Viral and Fungal infections
Sar coi dosi s

Lynmphocyti c (autoi nmune) hypophysitis

4. Atrophy

e.g. the '"enpty sella" syndrone



5. Haenorrhagic necrosis and infarction

Post infective

Post traumatic
Post partum (Sheehan's post partum necrosis)

6. Beni gn Neopl asns

A Adenonas These are comon, and account for around 10% of al
intracrani al neoplasnms. They are classified according to the cell of
origin and the hornones produced, e.g. GH adenoma, ACTH adenona.
Cccasi onal adenomas are nonfunctional, e.g. "null-cell" adenonas.

B Crani opharvngi onmps  These are rare, but usually occur in children and
young adults. An origin fromremants of Rathke's pouch is suggested;
t hese tunours have a histol ogi cal resenblance to odontogenic cysts and
t unour s

7. Mal i gnant Neapl asos

A Pituitary carcinoma. These are rare
B Met astatic carcinonma, e.g. lung or breast carcinonas.
8. Lesions in adlacent and connected structures

It nust be renenbered that any disorders affecting the pituitary stalk
hypot hal anus or 11l ventricle can cause secondary pituitary dysfunction
Lesions affecting the hypothal anus may interfere with release of antidiuretic
hornone or oxytocin; the forner is of greater clinical significance (diabetes

i nsi pi dus). Primary hypot hal am ¢ disorders are rare; the conmmonest |nclude
A Congeni tal mal formations and hanmart onas.

B. Acute and chronic inflanmatory diseases.

C Wer ni cke' s encephal opat hy (Thi am ne defi ci ency).

D. Primary neopl asns, e.g. astrocytomm, ganglioneurona.



PLTUI TARY DI SEASE DR. P. BELCHETZ
HYPOPI TU TARI SM

Pituitary failure usually devel ops gradually and the synptons are
i nsidious. Failure of gonadotrophin,and growth hornone secretion occurs
earlier than TSH and ACTH, in hypopituitari smsecondary to pituitary tunours.

| sol ated deficiencies of individual pituitary hornones nay occur rarely
probably resulting from hypot hal am c rel easi ng hornone defect.

Causes:

Pituitary adenonas

Cr ani ophar yngi omas

Pituitary infarction including post-partum necrosis
Irradiation

Trauma, including surgery

Infections (encephalitis, neningitis, T.B., syphilis)
Granul onata (Sarcoi d, eosinophilic granul onma) idiopathic

Clinical features

Loss of secondary sexual features: anenorrhoea, |oss of |ibido
i npotence; fine skin; depignmentation; hypoglycaenia; hypotension; hypothyroid,
smal|l stature in children; hyponatraem a; susceptibility to stress, coma
Failure of lactation;

Di agnosi s:

L Basal Thyroid function tests including TSH, LH FSH, Testosterone (nen),
Qestradi al (prenenopausal women), Prolactin.

2. Conbi ned Pituitary Test: (i) Insulin tol erance test. Nadi r d ucose <
2.2 mol/l - cortisol > 550 nnmol/1, GHd > 20 mJ 1 contraindicated if 0900h
cortisol < 180 nnol/1, cardiac abnormality (ECG, epilepsy. Can use
d ucagon s.c. instead. (i) OnRH test. (iii) TRH test.

3. X-ray of pituitary fossa. PA & Rlateral film

Managenent :
1 Treat ment of cause, e.g. adenoma
2. Repl acenent therapy - hydrocorti sone

t hyr oxi ne
gonadal steroids or gonadotrophins

Pl TU TARY TUMOURS

Synptons are caused by |ocal pressure effects or by endocrine syndrones
resulting from hypersecretion of pituitary hornones; clearly these two types
of synptons may coexi st.



Type. of tunour

1. Adenoma of anterior pituitary
non-f unct i oni ng | ocal pressure, hypopituitarism
secreting GH acronegal y or gigantism
secreting prolactin amenor r hoea/ gal act orr hoea
secreting ACTH Cushi ng' s di sease

2. Crani opharyngi ona (not true pituitary tunour)

3. Posterior pituitary tunmours [very rare)

local pressure effects: headache, visual field defects
(typically bitenporal hem anopia), enlarged
pituitary fossa, cranial nerve palsies,
hypopituitari sm diabetes insipidus, hypothal anmc
di st ur bance

ACROVEGALY
Usual | y due to aci dophil adenoma
Cinical features: gigantismor bony and soft tissue overgrowth, headache

excessive sweating; diabetes; hypertension; enlarged pituitary fossa and field
effects. Di agnosi s and assessnent: GIT with GH determ nations; X-ray

Managenent

1 Sur gi cal hypophysectony - transphenoidal: transfronta

2. Pituitary irradiation - conventional, heavy particle, inplantation
3. Medi cal - Bronocriptine, Sandostatin

CUSHI NG S DI SEASE [pituitary dependent adrenal hyperpl asia)

Due to basophil hyperplasia or adenoma

To be discussed in separate |lecture

After adrenal ectony for Cushing's syndrone pignentation may
increase with rising ACTH |l evel s (Nel son's syndrone) due to
a chronophobe adenoma

HYPERPROLACTI NAEM A

Causes: physi ol ogi cal - pregnancy, suckling

drugs - centrally acting drugs
oestrogens
t unour s - prolactin - secreting adenoma (eosinophilic)

- tumours bl ocking hypothal am ¢ inhibition

Cinical features: - hypogonadi sm - nenstrual disturbance
- infertility
- inpotence

gal act orr hoea
headaches,
field defects



repeat edly high serum prol actin
pituitary tonography (tunours often very snmall)

nmedi cal - suppression of prolactin secretion with
dopani ne agoni st, bronocri ptine

ablation - for |local pressure effects
- if patient subsequently intends to becone
pr egnant



THYRA D HORMONF SYNTHFSI S AND CONTROl DR P F BFICHFTZ
OF THYRO D HORMONE SECRETI ON

The thyroid gland arises fromthe mdline endoderm between the first and
second branchial pouches. In the adult, it straddles the trachea just bel ow
the cricoid cartil age. Hi stol ogically, the thyroid consists of acini
[spherical clusters of cells surrounding a cavity filled with protein
"colloid").

Lodine Metabolism  95% of body iodine is stored in the thyroid gland.
The uptake of iodine into the thyroid gland is an active process, the energy
bei ng supplied by ATP.

| odi ne deficiency may cause enl argenent of the thyroid gland (goitre),
and sonetines hypothyroidism while iodine excess nay be used to cause
tenmporary suppression of the thyroid. Di etary iodine supplenmentation in
i odi ne deficient areas has been effective in preventing this formof endemc
goitre but an increase in the incidence of thyrotoxicosis has been observed,
e.g. Tasmania, 1967.

Thyroid Hormone Synthesis is shown diagramatically in Fig. 1

The Thyroid Hormones. The active hormones produced by the thyroid are
thyroxine, -3, 5, 3', 5, tetraiodothyronine (T 4) and triiodothyronine -3, 5,
3", triiodothyronine (T 3 ). Circulating T 4 and T 3 are alnost entirely
protein bound. The main binding protein is Thyroxine Binding dobulin (TBG
but a small percentage is bound to albumin and to a thyroxin-binding pre-
al bum n.

At tissue level T 3 appears to be the active hornone presunmably in the
free form Although the thyroid produces both T 4 and T 3 , the najor anount
of T 3 is derived fromcirculating T 4 by dei odination. The T 4 can therefore
be considered as a form of pro-hornone.

T 4 is deiodinated to the active (3, 5, 3') T 3 and to an inactive 3,
3'5" formcalled Reverse T 3 (rT 3 ). It appears that the appropriate rate
of T 3 production is achieved by varying the ratio of deiodination of T 4
between T 3 and rT 3 . By itself rT 3 appears to have no known specific
function and it is rapidly renoved.

The concentration of T 4 and T 3 in the plasma is dependent, as would be
expected, on the rate of production by the thyroid (and the rate of
utilisation) but it is also dependent on the concentration of binding protein
whi ch can vary considerably (e.g. pregnancy, oral contraceptive oestrogens
etc.) For a given level of thyroid function a constant proportion of available
protein binding sites are taken up. Consequently, if the binding protein
concentration is higher than normal the concentration of hornone in the plasma
will be high and vice versa. Free (unbound) hornones-active form

Control of Hornone Secretion The hypothal amus, pituitary and thyroid
forma self nodul ating system The concentrations of T 3 and T 4 , resulting

fromTSH 'drive’ on the thyroid, thenselves exert a negative feedback on the
hypot hal anus and pituitary.

The hypot hal amus stinulates pituitary TSH production through Thyrotrophic
Rel easi ng Hornone (TRH), a tripeptide which is easily synthesised but is not



measurable in the plasma; there is al so evidence that dopam ne produced in the
hypot hal amus nay have an inhibitory effect.

Fig. 2 shows normal feedback control (a) and the abnormal situations in
[b) Graves Disease (thyrotoxicosis) (c) primary thyroid failure and (d)
primary pituitary failure. Cccasionally (not illustrated) TSH or TSH-Iike
subst ances produced ectopically can stinulate excessive T 3 T 4 producti on,
and, very rarely, excessive and unnodul ated TSH secretion by pituitary adenoma
(acidophil) can cause T 3 and T 4 secretion

Thyroid Function Tests

L Pl asma thyroi d hornone concentration (radioi nmunoassay)

Total thyroxine (TT 4 ) nnmol L -1 (ref. 60-140)
Total triiodothyronine (TT 3 ) nmol L -1 (ref. range 1.6-3.0)

Thyroi d Hornone Distribution Index (THDI) (ref. range 1.2-2.0)
"Free Thyroxine Index" (FT 4 1) (ref range 1.3-3.2)

Free T4 (FT4) 8-24 pm| Free T3 (FT3) 0.9-3 pmol /Il (not avail abl e at
LG).

Reference range is for L.G 1. Laboratory; may vary in other
| aboratories.

THDI gives an indication of the concentration of protein, which jtself
directly affects the plasma total T 4 (and T 3 ) concentrations (see bel ow).
FT 41 is aratio of TT 4 to THDI which corrects for this.

Examples: 1. TT 4 100 nmollL -1 (normal) Normal

THDI = 1.8 (normal)
FT 4 I = 1.8 (normal)
2, TT 4 = 180 nmolL -1 Normal but high
THDI = 1.0 (low) TBG (pregnancy or
FT 4 I = 1.8 (normal) oral oestrogens
3. TT 4 = 50 nmolL -1 Normal but low TBG
THDI = 3.0 (high) (chronic illness,
FT 4 I = 1.8 (normal) other plasma protein
abnormalities).

Al'l the above represent normal thyroid function states: TT 4 is
i nfl uenced by the amount of binding protein.

In other |aboratories the method for indirect estimations of TBG may vary
(e.g. "T 3 resin uptake test") but all have the effect of correcting TT 4

val ue for TBG variation. TBG can now be neasured directly but is relatively
expensi ve and indirect nethods are usually satisfactory.

Plasnma thyroid hornone measurement and plasma TSH neasurenent (see pel ow)
are now standard and in nost cases give all the information required in
thyroid function assessnent.

Direct nmeasurement of '"free' T 4 and T 3 iS now avail able in nost
centres, may be best for nonitoring

12



2. Pl asma TSH concentration (radioi mminoassay)

Pl asma Thyrotropic Hornone (TSH) muL-1 (ref. range < 8)

Ref erence range and units are for L.G 1. laboratory; may vary in other
| abor atori es.

TSH is nost sensitive indicator of primary thyroid failure, and is
frequently rai sed when plasnma thyroid hornone is equivocal. A 'conpensated
failure' state can sonetimes be detected, the thyroid hornone concentration
bei ng mai ntained within the normal range by continuous high TSH drive.

Low thyroid hornone concentrations together with low TSH are seen in
hypopituitarism (and sonetines in the ill elderly patient).

The effective maintenance dose of T 4 in hypothyroidismis that which
suppresses the plasma TSH to the normal |evel

H ghly sensitive TSH assays of great value can be used in di agnhosis of
t hyr ot oxi cosi s.

3. Lsotope thyroid scan and uptake

Wth the exception of thyroid i maging for detection of 'cold nodules (?
carcinoma), 'hot' nodul es (autononous adenona - 'toxic nodules') or
retrosternal thyroid, and for special investigations of dyshornonogenesis,
upt ake tests are no | onger used.

131 1 (Half Life 8 days) has been supplanted by 123 1 (HL 13 hrs.) or
where not possible due to shipping difficulties, 99m TC (technetium. 99m TC
is concentrated by the thyroid cell in the same way (though not to the sane
degree) as i odine. The radiation dose to the thyroid is nuch reduced conpared
with 131 1 and the radiation energies are nore suitable for nodern inmaging
devi ces (ganma caneras).

4, Thyrotrophin Rel easing Hornone ( TRH)

Not neasurable in plasnma (see above) but easily synthesised. 200 ny.
i.v. will cause a rise of plasma TSH by at | east 50% above basal |evel within
20-40 nminutes in normals. Can be used as a test of thyroid and pituitary
functi on.

a) In thyroid function. A 'flat' (no response) curve will be obtained in
thyrotoxic state, and nore inportantly, where plasma thyroid hornone
concentrations are equivocal. Especially useful in 'Ophthalnmc' Gaves
Di sease - that is, where patient has eye signs w thout apparent
toxicity. In borderline hypothyroidi smwhere TSH | evel is equivocal (it
usually is not), an exaggerated response i s seen

b) In pituitary function. A 'flat' or reduced response is seen in thyroid
hypof uncti on secondary to pituitary TSH failure. Sonetines useful where
pl asma thyroid hornmones seemrather low, and TSH is not raised (usually
seen in chronic illness due to other causes).



5. Tests of Overall 'Tissue Response'

a) BVR
b) Pl asma creatini ne
c) Pl asma chol esterol (always rai sed in nyxoedena)

d) Tendon jerk speed
Al'l neasure sonme aspect(s) of end organ response to thyroi d hor none.

None are now used in nornmal diagnosis and nanagenent of thyroid di sease
because non- specific, difficult, and/or |aborious.

6. O her Tests
13 SuUppression. A daily dose of T 3 (80 ntg) for one week will suppress
the normal thyroid but not the abnormally hyperfunctioning thyroid (largely

suppl anted by TRH test but still useful in sone situations).

ISH stimilation. Al nost never performed.
Thyroid stimilating imunoglobulins/antibodies. (TSI or TSAb) Usual ly

raised in Gaves Disease and is the cause of the thyrotoxicosis. May have
considerable value in future for early prediction of 'responders' and 'non
responders' to nedical (drug) treatnent. Currently not readily avail able.

Cloning of the TSH receptor may all ow cheap di agnostic tests in future.
Thyroid antibody tests detect thyroid nmicrosomal antigen=thyroid peroxidase
enxynme.  Anti bodies may fix conpl ement probably involved in gland destruction
Thyr ogl obul i n ant bodi es not conpl enent fixing probably not pathogenic
directly. Qher antibodies reported; not usually tested for

TIhyroid biopsy



THYROTOXI OOsI S DR R M POPF

I nci dence of all fornms of thyroid disease favours femal es about 8:1.
Strong fanily incidence. Not single gene. Probably conpl ex inheritance.

Three types of disease giving rise to thyrotoxicosis are generally
recogni sed: Graves di sease, toxic nultinodular goitre, and toxic adenomna.

Graves Disease classically consists of triad - enlarged thyroid,
t hyrot oxi cosis, and exophthal nos, (first two may be referred to as "toxic
di ffuse goitre'). May be wide variation in the proninence of individua
conponents of the triad, e.g. "Ophthal nic Gaves D sease" ophthal nopat hy
wi thout a previous history of hyperthyroidism However, thyroid gland
function is rarely normal, e.g. when tested by T3 suppression. Also
frequently evidence of thyroid autoinmunity (antibodies, etc.). O bital
conplications not related to thyroid status. Usually devel ops within 18
nont hs of hyperthyroidismbut there may be a gap of many yers between the two.
True relationship of conponents of the triad is also widely variable - e.g.
Ophthal mic Graves may devel op toxic diffuse goitre later: toxic diffuse
goitre, initially wthout exophthal nos, nay devel op exophthal nos |ater, often
i rrespective of whether the thyrotoxicosis has been treated or not

Apart fromrare cases of pituitary disease, thyrgtoxicosis,(whatever the
pat hogenesis) is never acconpanied by high. TSH,- in fact when neasured pl asm
TSH is |low or absent. Generally, the ophthal nopathy of G aves di sease occurs
in an ol der age group. G aves' disease often is acconpani ed by evi dence of
ot her organ specific autoi mune disease (gastric parietal cell antibodies -

i ncreased evi dence of pernicious anaenia - adrenal antibodies - occasionally
Addi son' s Di sease - vitiligo). There is an increased incidence of Hashinoto's
Di sease, insulin-dependent-diabetes, pernicious anaeni a, Addison's D sease,
and nyasthaenia, in fanmlies of patients with G aves D sease.

Since 'Long Acting Thyroid Stinulator' (LATS) was discovered in a nouse
bi oassay, and |l ater defined as an inmunogl obulin, there has been consi derabl e
progress. Thyroid Stinulating Antibodies (TSAB) have been identified and a
nunber of assay nethods (none entirely satisfactory) using human thyroid cel
have been derived. It seems likely that there are a fanmily of Thyroid
Stinulating | munogl obulins (TSI) which bind at or close to the TSH receptor

and then stinulate the thyroid cell. Also, rarely thyroid bl ocking antibodi es
whi ch can cause hypothyroidismin patients with G aves D sease. TSH recept or
recently cloned using nol ecul ar biology techniques; likely that better

di agnostic tests will followin the near future. There can now be no doubt,
that Grgves Disease is an autoi mune d seosA. The correlation between |evels
of TSI |dS at present assayed) and exophthalnps is only partial: it seens
possi bl e that specific i munoglobulins and likely that cell nediated imune
nmechani sms (not yet fully defined) are responsible.

O her factors - notably stress (e.g. donestic strains, accidents) seemto
have sone causal rel ationship, though very difficult to prove.

Toxic multinodular goitre occurs in ol der age group (40-60). Usually in
| ong standi ng eut hyroid nodul ar goitres. Two different types (a) uneven
di stribution of hyperplastic, overactive gland between nodul es and (b)
nmul tiple overactive nodule with adenona-1ike properties. Rest of gl and
appears to function nornally.

15



JToxic adenomn- usually a single nodule which is overactive ('toxic
nodul €', 'hot nodule') showing the feature of an adenoma (i.e. independence of
usual feed-back honmeostati c mechani sns). Consequently the rest of the gland

[which is not independent) is usually in a quiescent, hypofunctioning state
whi ch 're-awakens' if the adenoma is renoved.

Al forms of thyrotoxicosis may be acconpanied by upper lid retraction
("Stare') and lid lag: only G aves Disease (by definition) includes
exophthalmbos. Difficulties in categorisation in cases of apparent toxic
di ffuse goitre w thout nodul es and w t hout exopht hal nos.

O her (rare) fornms of thyrotoxicosis: thyrotoxicosis factitia (hooked on
thyroid tablets): thyrotoxicosis due to TSH1ike secretion by choriocarci nonma:
thyrotoxicosis due to the thyroid tissue in Teratonmas. In subacute and
chronic |ynphocytic thyroiditis (when usually transient).

Speci al ' thyrotoxic states:

Neontal thvrotoxicosis (relationship to maternal Gaves disease with high
circulatory TsAb):

Juvenile thvrotoxicosis (often presents as behaviour problems: usually
grow h outstrips weight).

Thyrotoxicosis in Pregnancy (difficulty in diagnosis and problenms with
treatnent).

Thyrotoxic crisis (‘storm ).

Ihyrotoxicosis in the elderly (often 'cryptic' and presenting as cardiac
failure, usually with atrial fibrillation).

Latrogenic e.g. drugs such as ami odarone (iodine content and thyroid
hornone-1i ke structure), can rarely cause iodine-induced thyrotoxicosis (Jod-
Basedow s Di sease).

Mdes of presentation: 'acute' or 'subacute' onset 'chronic', 'chronic
remttent' or 'chronic' with rem ssions and rel apse due to internittent
treatnent with thyroid bl ockers.

Systems_ invol ved:
Associated with increased nmetabolic rate

Fat and rmuscle (loss of weight). Hi gh cardiac output fast pulse rate _+
AF; pul se pressure stroke volunme nuscle blood flow (cardiac failure). Heat
production (sweaty, skin blood flow, pyrexia).
Associated with increased catecholamne sensitivity

Trenor; hyperglycaem a; tachycardia

Central Nervous System: 'nervousness', enotional lability, hyperkinaesia,

hyperreflexia (and fast jerks): tiredness.

Skin: Snooth and soft; fine hair (sonetines hair loss); pink and wet; skin
bl ood flow (sweaty), increased pignentation. Pl ummer' s nails.
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Miscle: weakness and fatiguability, proximal nyopathy (conmon).

Skeletal : asteoporasis4 urinary calcium and hydroxyproline; bone resorption
cal ci um absorption. $~

Gl . Tract: Mtility frequency of BO sonetines diarrhoea; sonetines
mal absor pti on and steatorrhoea; sonetines abdom nal pain, nausea and vomting
Ihen anorexia instead of usual appetite.

Lungs: (cardiac failure) - but also increased shortness of breath on exertion
wi t hout cardiac failure, apparently due to some increase in lung "stiffness"

Endocrine: oligonenorrhoea, subfertility.

Renal : thirst (sweating) but also polyuria, sonmetines due to glycosuria,
hyper cal curi a.

Qcular signs: Lid lag, lid retraction and mild exophthal nbs very common; often
subsi de spontaneously. Proptosis often asymretrical. Diplopia may be
transitory, usually on upward and outward gaze. Severe exophthal nos-chenosis
ri sk of optic neuropathy high - pressure on optic nerve fromenl arged eye
muscl es (uncommon 3-5% treatment surgical/high dose steroids/DXT).

Associations: nyasthenia gravis: pernicious anaenia (as above).
Differential diagnosis: Little difficulty in full-blow G aves Disease; but

exopht hal nos nmay be absent, and goitre may be inconspicuous. Then
differential diagnosis will be related to the nost obtrusive features of
thyrotoxicosis in a particular case: conmonest differential - anxiety state
with or without (euthyroid) goitre. But also:- other causes of cardiac
failure in the elderly; other causes of diarrhoea and/or steatorrhoea; other
causes of hyperglycaem a (including diabetes nellitus); other causes of

proxi mal rnuscul ar weakness; other causes of high pulse rate and high

peri pheral blood flow - e.g. liver disease, phaeochronocytonma - other causes
of pyrexia - |egion.

IREATIVENT OF THYROTOXI COSI S

1 Reversible ('nedical'): Blockers: Carbimazole (nethimazole),
t hi onam des (propylthiouracil)

2. Lrreversible ('destructive'): surgery (subtotal thyroidectony);
radi oacti ve i odine.

Secondary or ancillary blockers beta-bl ockers (propranolol),

tranquilizers (chlordi azepoxi de, diazepan).

Oher (related to 'conplications' ) e.g. digoxin and diuretics in cardiac

failure; oral cal cium supplenents (osteoporosis); synptonmatic treatnment for
di arr hoea.

. . | i | hef . | ) )
evidence of the thvrotoxic state required If tests doubtful clinical state
usually also in doubt If so, allowtime to el apse A 'theraneutic trial' is
pernmissible. phyt should verv rarely be necessarv. _and only where there is

strong clinical conviction jn spite of dubious biochenistry.
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'"Phil osophy' of treatnent  Sone patients with thyrotoxicosis are cured -

i.e. they do not relapse after treatment is stopped - by a course of bl ocking
drugs, provided that it is carefully maintained, and is given for a long
enough peri od. Assum ng that other (destructive) therapy has intrinsic

di sadvantages, it is logical to treat all thyrotoxicosis intially with a
course of bl ocking drugs, reserving destructive therpy for those not cured

Exceptions to this rule are patients with |arge goitres which increase
rather than dimnish in size on blockers; patients who cannot be trusted to
take tablets and those with very high initial free thyroid hornone |evels
where, perhaps, surgery is the preferred treatnment.

Di sadvant ages of prol onged therapy are: need for careful supervision
because dose requirenents change, and need for serial biochenistry to nonitor
thyroid state; unwanted side effects of drugs (nausea and vonmiting, rashes,
(common) polyarthritis, but occasionally agranul ocytosis and apl astic
anaem a); tendency for some goitres to increase in size progressively;
difficulty in treating patients who will not take tablets reliably

These are perhaps snall di sadvant ages conpared with destructive therapy
whi ch shoul d therefore be reserved for non-responders.

Medi cal Treat nent

Commonest bl ocker in this country - carbimazole, converted in the body to
nmet hi mazol e. Advantage in using one drug for all patients unless it has to be
changed due to sensitivity. First alternative - propylthiouracil (PTU
second alternative - perchlorate (KCIO 4 ). No apparent cross-sensitivity;
not dose- dependent. Perchl orate very rarely needed and best avoided if
possible. Carbi nazol e probably works both by inhibiting thyroid hornone
synt hesi s and by | ocal immunosuppressant effect.

Treat ment regi nens

L 'Bl ocki ng/ Repl acement'  Car bi mazol e 40ng daily (once daily dosage) plus
T4 0.1-0.15 ng daily after the first 4 or 5 weeks. Advantages: once
daily treatment, theoretical benefit of high dose carbimazol e t hroughout
treatnent period in view of imunosuppressant action. Duration of
treatment probably 12 nonths (controversial).

2. Titrated Dose Therapy. 45-60 ng carbimazol e daily, decreasing to
mai nt enance doses dependent on thyroid function. Dur ati on of therapy
12-18 nont hs. Best indicator of duration of therapy may be |evel of
thyroid stinulating anti bodi es (when assay nore readily avail abl e may
beconme routine test, currently only available in some centres).

Treat ment shoul d al ways be stopped after 18 nonths; if patient rel apses
"destructive' therapy without further ado.

Surgery always preceded by control with blockers - surgery always on
euthyroi d patients. Some surgeons al so favour use of iodine (K or Lugol's).
Thyrotoxic stormafter operation then a rarity. Radiation (radioiodine),
usual |y preceded by control with bl ockers.

Most thyrotoxics adequately treated as out-patients fromthe outset and
many able to carry on working throughout. However, noderate thyrotoxics need
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rest (no work) and severe thyrotoxics need bed rest (probably hospital).

Pal pitations, tachycardia and trenor can be controlled wth beta-bl ockers
(propranolol, atenolol), but not always necessary (inprovenent on carbi mazol e
is rapid). Cardiac failure treated with bed rest, digoxin, diuretics and if
necessary, blockers). Cardiac failure commonest in the elderly.

Treatnent of other faorns of thvrotoxicosis

Thyrotoxicosis factitia: prevention of access to thyroid tablets (not
easy!) psychiatric treatnent.

Abnormal TSH-1i ke substances. Treat ment of cause, neanwhil e bl ockers.
Toxi c ectopic thyroid (teratonas). Renove. Meanwhi | e bl ockers.

Thyroiditis - self limting. May progress to hypothyroidi sm

'Special' Thvrotoxic States

Neonatal thvrotoxicaosis: |ife support, iodide and carbimzole - it's
tenmporary.

Juvenile thvrotoxicosis: avoid risks of destructive therapy. Tendency to
rel apse is high. May nmean continuing bl ockers,,right through puberty to adult.
Attenpt to withdraw at age 21 yrs. Surgery only when driven to, when adult
(tendency to relapse is | ess when adulthood is reached). Radio iodine: never.

Thvrotoxicosis in preanancv: do not use bl ocking replacenent therapy

(car bi mazol e crosses placenta, thyroxine does not) risks of blockers to nother
and foetus less than risks of surgery (said to be at least in 2nd trinester).
Smal | est anount of bl ocker which will keep nother well and gaini ng wei ght
normal I y. Continuance of bl ocker afterwards. Cannot breast-feed (though

per haps not absolutely contraindicated with car inazo e if required dose is
small).

Thvrotoxic storm main problenms:- water and el ectrolyte |oss through
sweating, diarrhoea, vomiting - circulatory failure and pre-renal failure.
Hyper pyrexia, cardiac failure, cardiac rhythm disturbance.

Ireatnent . water and el ectrol yte replacenent; cooling down, treatnent of
cardiac failure (not diuretics') and rhythm abnormalities. Propranol ol in
| arge doses, i.v. hydrocortisone, antithyroid drugs - oral blocker, i.v.
i odi de. Sedat i on.

Thvrotoxicosis in the elderly: energetic treatment of thyroxicosis
(overtreat rather than undertreat) bed rest, digoxin diuretics.

Sur gi cal Treat nent

Conpl i cati ons:

1. Bl eedi ng at operation P . K
2. Bl eedi ng after operating - energency " TR AT AR
3. Recurrent |aryngeal nerve pal sy T e

4. Hypopar at hyroi di sm (1) .

cont' d.
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5. Thyrot oxi c storm (2)

6. Recurrence of thyrotoxicosis (3)

1. Thyroid failure (nyxoedema) (4)

1) May be tenporary. Treatment oral cal cium supplenents and Vit. D (125
di hydroxy D or calcitriol.

2) Shoul d never occur if euthyroid on bl ockers before operation

3) Percent age recurrence inversely proportional to extent of surgery.
Better the surgeon, |lower the rel apse rate.

4) Thyroid failure sonmetinmes predictable if thyroid ('destructive')

antibodies in high titre present before operation. Better to treat such
patients nmedically only.

RADI QACTI VE | ODI NE TREATMENT

Relies on self-irradiation of (thyroid) cells which are capable of
concentrating iodide fromthe plasna.

Used in treatnent of thyrot xicosis and certain fornms of thyroid
carcinoma.  Radi oi sotope used is ~31| (although 1 51 can be used).

Radioiodine as with surgery, is a formof 'destructive' therapy for
thyrotoxicosis. Aimis to reduce nass of thyroid cells to that which will
give nornmal overall function

Doses are usually arbitrary.

Advant ages conpared with surgery; none of the risks of surgery. Usually
possible to treat as outpatient.

Disadvantages: (1) cannot calculate a 'correct' dose. Risk of under-
treatment (continuing thyrotoxicosis) or over-treatnent (nyxoedena). Latter
risk is very high; up to 60% of patients becone nyxoedematous in tine.
Presumably due to etiolation of thyroid cell by radiation. Continuing
controversy whether to treat with high or | ow doses.

Limtations: May not be effective where goitre very |arge. Should not be
given to patients planning to conceive within 18 nonths to 2 years. Al nost

never given to children here (do in the USA).

Probably best used in older patients (> 45 years) where the hazards of
surgery are rather greater. Elderly patients with thyrotoxic cardiac failure
are best candi dates.

Unl ess thyrotoxicosis is very mld patients should be controlled first
wi th bl ockers. Stop carbimazole at |east 5 days before dose with radioi odine.

Thyroid carcinoms Radioiodine is useful only when neoplastic cells

retain sone functional capacity (i.e. will concentrate radioiodine). Therefore
histologically well-differentiated fornms - papillary and follicular. Amis
to destroy all cells and very large (100-200 nCi) doses used. Since even best
differentiated carci nomas function less well than normal thyroid cells, the
normal thyroid has to be 'ablated' first, either by surgery or by prelimnary
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doses of radio iodine. Procedure is to give treatnment (in-patient, with
speci al precautions) and allowtinme to el apse. Myxoedema is treated with
tri-iodothyronine. At intervals T3 is withdrawn, the high TSH resulting w |
‘drive' any remaining (tumour) tissue (in neck, lungs, bones or elsewhere) to
take up therapy doses. Exogenous TSH may be given for maxi mal stimul ation.

Advant ages The well| differentiated cells which will take up radio iodine
are relatively insensitive to external radiation - hence DXT is ineffective.
Chance of destroying cells left after surgery. Metastatic tumours i.e. lungs
or bones - are also irradiated.

Disadvantages Ineffective in poorly differentiated carci noma. Some
hazard to bone marrow. G ven orally sone patients nauseat ed.



HYPOTHYRO DI SM DR R M POPE

Hypot hyroi di sm may occur as the result of primary failure of the thyroid

gland (nost frequent) or as the result of pituitary failure. The ' full-bl own
primary thyroid failure presents as nyxoedema, which is easy to recogni se
clinically provided that the diagnosis is thought of. The di agnosi s shoul d

not be m ssed because nyxoedema is one of the few conpletel ey curable chronic
di seases i n nedicine. Primary thyroid failure is a conmon disorder affecting
approx. 1% of the adult popul ati on. The hypot hyroi di smof pituitary failure
is usually (but not always) nodified by the coincident failure of other
endocrine glands driven by the pituitary, the clinical appearance is then
different fromthat of nyxoedema. Confusion occasionally arises because
adrenal and gonadal functional depression can occur in association with the
hyponet abolic state of severe (prinmary) nyxoedema. These, however, are
reversible if the nyxoedema is treated.

Primary thyroid failure is usually gradual and it has been shown that
there is a continuously variable state fromnormal, through 'conpensated
failure (rmaintained by increased pituitary drive) and all grades of partial
failure to the nore-or-less conmplete failure associated with frank nyxoedema
Partial failure is difficult (and sonetinmes inpossible) to recognise
clinically; how rmuch ill-health is due to partial thyroid failure is unknown.
The picture is conplicated by the fact that obesity and tiredness are often
assuned (both by lay and nedi cal people) to be due to hypot hyroi di sm

thyroid hormone is often given without proof that hypot hyroidi smexists.

Det ecti on of early hypothyroi dismhas been greatly facilitated by the
devel opment of sensitive plasma TSH assays. It has been shown that nearly
normal plasma thyroxine levels may be maintained for a long tinme in the slowy
failing thyroid by sustained and progressive increase in TSH | evel .
Differentiation of primary and pituitary thyroid failure is sinplified by
di rect nmeasurenent of TSH and the use of TRH

Causes of primary hypothyroidi sm

L ‘lLdiopathic =~ The thyroid is inpal pable and at postnortema fibrotic,
atrophic remmant is found. Since many patients have positive auto_imgmul3e
antibodies, it seenms |likely that many of these are end-results'oof
Hashi not o process. This is the usual situation in mddl e aged and
el derly patients.

2. Hashinoto's disease. The thyroid is pal pable and may be enlarged. It
is firmand usually (but not always) -symmetrical. Thyroid antibodies
present. Hi st ol ogy shows the characteristic changes of chr"oriic
| ymphocytic thyroiditis. May occur at any age, but nmost common in 4th
and 5th decades. Hashinoto's may present without hypothyroidism but it
usual Iy devel ops later.

3. Non-devel opnent of thyroid. ("athyreotic') nost common form of

cretinism(sporadic) in this country. Diagnosis in the first few nonths
of life is a must - otherwi se nentally subnormal. Neonatal screening
al ong wi th PKU.
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4, ‘latrocrenic' .

a) post -t hyroi dectomy by no nmeans uncommon. Usually follows subtota
thyroi dectony for thyrotoxicosis. Characteristically nyxoedenma plus
t hyroi dectomy scar, but varying degrees of hypothyroidismmy be found.
After thyroidectony the gland is very frequently in a state of
‘conpensated' failure - "normal' T 4 levels being maintained only by
high TSH drive. Cause of sone cases of conplete failure after
t hyroi dectomy may be co-existence of thyrotoxicosis and Hashinbto's

bef ore operation.

b) post irradiation (radio iodine) cunulative incidence > 60%in patients
treated with 131 |I. Presumably irradi ation produces a 'sick' clone of
thyroid cells which attenuate and eventually die. d and i npal pabl e.

c) adm ni stration of bl ocker. d and pal pabl e, very often enl arged.
Thyr ot oxi cosis overtreated by carbi mazol e is obvious. But
hypot hyr oi di sm plus goitre, can be produced by drugs given for other
purposes - e.g.iodide conpounds ('Felsol' powders for asthma) PAS (for
TB), Lithium (for manic depression).

5. Subacute and acute thyroiditis  Subacute thyroiditis (viral) not

uncomon (De Quervain's disease). d and usual ly recovers but sonetines
gl and atrophi es and nyxoedema and i npal pable thyroid results.
Destruction of thyroid by acute (pyogenic) thyroiditis is very rare

i ndeed.

6. Hypothyroidismwith goitre  Goitrous cretinismrare in this country.

More common in central area of |and masses where iodide is scarce. A
fam lial tendency probably due to failure to handl e scarce iodide as
efficiently as normal gl ands. A goitre may be present with or wthout
hypot hyroidism - a matter of degree

Fam lies exist in which goitre and hypot hyroi di smoccur in varying

degree (sporadic - not associated w th iodide Iack). Sone of these
shown to have bl ocks to hornone el aboration, presumably genetically
det er m ned. Uncommon.  Main interest is light they throw on steps in

hor none synthesis by the thyroid.
'Speci al hypothyroid states'.
Cretinism (see above). Need for early diagnosis and treatnent.

Juvenile nvxoedenn: - usually retardation of growh w thout permanent
mental inpairment (though often fall in school performance is early sign) very
occasional ly precoci ous puberty al so.

Association with pernicious anaema: - co-existence of gastric parieta

cell antibodies with thyroid anti bodies.

nmyxoedema coma (social factors usually
precipitate) 'nyxoedema nadness'

Normal Iy insidious, unrecogni sed by patient,
relatives and (often) by famly doctor for a long tinme. Recognition earlier if

there is goitre. More rapid devel opnent in some iatrogenic forms. Synptons
are often non-specific: tiredness, slowness, aches and pains. Many of the
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more specific synptonms due to the conplications or associated diseases, (e.g.
angi na, anaem a). Sonetines the condition is unrecognised (particularly in
the elderly) until the patient devel ops an unrel ated di sease (e.g. pneunonia).

Systens | nvol ved

Associated with decreased netabolic rate: Fat (usually only noderate
wei ght gain). Cardiac output (pulse rate, pulse pressure ). Heat production
[reduced sweating and skin and nuscle blood flow) sensitivity to cold -
hypot herni a.

Central Nervous System Sl owness of thought, sonetimes intellectua

i mpai rment, occasionally psychotic ('nyxoedema madness'), |ack of drive.
Hypoki nesia - sits very still, econony of noverment, slowin normal activities
such as dressing and undressing; somol ence; slow jerks: median nerve
conpression ('carpal tunnel syndrone'); peripheral neuropathy; very
occasional ly cerebell ar ataxia.

Skin: dry, cold, thick, esp. about el bows and knees.  Thinning dry
hair, slowing of growmh (and | oss of) body hair. No pitting oedemn, baggy
eyes, (rmucoprotein of myxoedemns).

Nh;n;es: General fatiguability and sl owness and increased fatiguability
of repetitive nuscle novenent. Muscles often appear bigger and firmer than
normal . Big tongue. Guff voice (nmucroprotein of nyxoedenm).

Gl Tract: Constipation, may be serious problemin the elderly. Rarely
causes ascites.

Endocrine: Qigonenorrhoea, amenorrhoea (nyxoedema often occurs after,
or around nenopause), |loss of l|ibido; inpotence in male. Associated with
adrenal suppression, occasionally a narked feature, requiring (tenporary)
steroid therapy.

Repal '@ Usually reduced GFR (renal plasma flow - |ow cardiac output).
Bl ood urea, serumcreatinine, plasma Na (but TE Na nornal). Abnormal handling
of water and salt | oad (probably also partially related to adrena
depr essi on).

Tr eat nent

Thyroxine: Orally, gradually increase in dose 0.05 ng/day initially,
mai nt enance dose usually 0.1-0.15 ng/ day. NB - caution in the elderly, in
those with ischaemi c heart disease (start treatment in hospital). Oal T3
also available. Mery rarely intravenous T3 [e.g. unconscious, nyxoedema
coma) .

. Dq not tovertreat (bones). Difficult to nonitor treatment biochenically
if TSH QRes suppressed. Controversial area



CIN CAl ADRFNAI DI SFASF DR P. BELCHETZ
. HYPOADRENALI SM

A Addi son's Di sease is a generalised adrenocortical deficiency. At one
time it was largely due to tuberculosis, but the majority of cases are now due
to atrophy of the adrenal cortex secondary to autoi mune disease, followed by
tubercul osis, carcinomatosis, anyloidosis, fungal infections and bleeding into
both adrenal glands (with anticoagulants, or in mennigococcal septicaema -
"Wat er house- Fri ederi ckson' syndrone.

Clinically the condition presents in an acute or in a chronic form the
latter being very difficult to diagnose at tinmes due to the non-specific
nature of the synptons.

Chronic form anorexia, nausea, vomting, weight |oss, pyrexia, sodium
depl eti on, hyperpi gmentati on, hypotensi on, psychosis, hypogl caem a."

Acute form voniting, abdominal pain, shock, death - 'adrenal crisis
Treat nment :

a. in emergency: i.v. cortisol with i.v. glucose and saline fluids in
pl asma, etc.

b. mai nt enance: cortisone acetate or cortisol orally plus 9 fludrohydro-
cortisone as mneral ocorticoid both for life.

B lsolated enzyne defect: adrenogenital syndrone

C D_m_n.l_sh.e.d_ACEI:I_p.r_o.d.u.c.Ll_on in hypopituitarism This is usua||ya|ate
feature of this syndrome. It is characterised by the ability of the adrenals
to respond to synacthen (synthetic ACTH) but not to other tests of the
pituitary/adrenal axis (insulin etc.). The same mai ntenance therapy is

i ndi cated but without mneral ocorticoid.

D. Following the cessation of long-termsteroid therapy  This is probably
the comonest cause of hypoadrenalismand may occur acutely, particularly if
stress or infection supervenes and also if patients stop their steroids
suddenly, i.e. onset of voniting, etc.

2. HYPERADRENALI SM

This condition is called Cushing's gyndrome and has several causes, but
apart fromthe iatrogenic variety, is rare. However, in its early stages this
condition presents with non-specific 9lvs"and synptons, such as obesity,

hyggrtension, and early diagnosis would greatly help norbidity. Diagnosis is
ir'"f &ult and invol ves two stages:

(1) establi shment of the syndrone - inappropriately high tissue exposure to
gl ucocorti coi ds;

(ii) differential diagnosis of the cause of Cushing's syndrone.



The types of Cushing' s syndrone can be divided into:

A ACTH Dependent:

a. Pituitary-dependent bilateral adrenocortical hyperplasia (Cushing' s
di sease).

b. Ect opi ¢ ACTH syndr one.

o I atrogenic - ACTH treatnment.

3. Non ACTH Dependent :

a. adenoma or carcinona of the adrenal cortex.
b. | atrogenic - steroids.
The clinical features of this syndrone are many and vari ed. The overt

syndrome is difficult to miss, early syndrome very easy to m ss.
Cinical Features

hesity - face, neck, shoulders and trunk
Hypert ensi on
Amenorrhoea or inpotence
Skin - hirsuites, striae, acne, poor healing, easy
brui sing, recurrent infection
*5.  Proxi mal nyopt hay
*6. Osteoporosis - wth pathol ogical fractures.
7. Diabetes nellitus
8. Pol ycyt haem a
9. Psychosis

PN

* indices of protein wasting: very inportant

In the ectopic ACTH syndrome is nmostly commonly due to oat cell carcinoma
of lung, pignmentation is occasionally found as in Addison's Disease, with
mar ked hypokal aem a and very high plasma ACTH | evel s. More indol ent ectopic
ACTH secretion occurs with other tunours - often hard to differentiate from
Cushi ng' s di sease.

I nvestigations are principally ained at showing an increased steroid
production which is not under the nornal physiological control. Plasma ACTH
levels help to localize the lesion (if available) and the | oss in diurnal
rhythm of plasma cortisol is an early sign. Wien one attenpts to reduce
cortisol secretion with dexanethazone, the response suggests the site of
lesion. Radiology is then used to delineate a pituitary or adrenal tunmour and
assi st surgical renoval etc.

Tr eat ment
A Cushing' di sease

a. mld - pituitary ablation
- drugs, mnetapyrone, am no-gl utethinde
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b. hoderate or severe - bilateral adrenalectony with pituitary ablation
if Nelson's syndronme occurs.

Adrenal adenbna - surgery
Adrenal carcinoma - surgery plus op DDD 6-9g/daily

Ectopic ACTH tunour - treat original and if not possible
bi | ateral adrenal ectony.



ADRENAIFUNCTI ON DR. MJ. LEVELL

The adrenal contains three functional units: the inner nedulla producing
cat echol ami nes and the two parts of the cortex - the zona gl onerul osa
( produci ng al dosterone) and the zona fasciculata + reticularis (producing
cortisol and androgens).

Destruction of the adrenals affects all parts of the gland and all
hor mones.

Overproduction will affect only one part of the gl and.

Qushing's Syndrome Screening test: urine cortisol. (Mdnight plasm

cortisol is less useful). Follow up; Dexanmenthasone suppression test; plasm
ACTH, metyrapone stinul ating, inmaging.

Addison's [ sease Screening test: tetracosactrin ("Synacthen")
stimulation test neasuring plasm cortisol. (Singl e neasurenents of plasna
urine cortisol are usually worse than usel ess). Follow up: Prol onged
stinulation test (which nay be carried out while steroids are being given).

Conn's Syndrome  There is no cheap screening test. Therefore investigate
only when there is a good prima facie case: hypertension with renal disease
excl uded and a persistently | ow potassiumnot due to drugs. Diagnosis depends
on showi ng a high al dosterone and a low renin on the same occasi on. The
difficulties stemfromthe nunber of physiological factors that influence
al dost erone and renin.

Congenital adrenal hyperplasia Defective enzynmes on the biosynthetic

pathway to cortisol lead to a conpensatory increase of ACTH production and
adrenal hyperplasia. The pattern of steroid production by the adrenals is
quite different fromnormal. This makes di agnosis easy and the nethod
currently favoured is the measurenment of plasna 17.-hydroxyprogesteronqg (which
shows a 10- 50-fold increase).

Cortisol assays may mislead in this di sease because of poor specificity.
Congeni tal adrenal hyperplasia is treated with replacenment doses of

gl ucocorticoid and mneral corticoid. Treatnent is nonitored by observing rate
of growth (in children) and steroid and renin production. There is no general

agreenent regarding the best steroid to nmeasure. Pl asma 17-
hydr oxypr ogest erone gi ves a good indication of undertreatnment but not of
overtreatment. Pl asma andr ost enedi one is useful.

Qher causes of androgen over production Androgen- producing tunmours of

the adrenal or ovary are very rarely encountered put the relatively mld
androgen excess that leads to female hirsutismis quite conmon. Andr ogegn
net abolismis conplicated because both adrenal and ovary steroids are
converted to the active androgens (especially di hydrotestosterone) el sewhere
in the body.



DR P. BELCHETZ

Basi ¢ Physi ol ogy

Hypot hal anus produces a gonadotrophin rel easi ng hornone whi ch pronotes
the synthesis of follicle stinulating and | uteinising hornone in the pituitary
gl and. Follicle stimulating hornone has an effect on spernmatogenesis and
stimul ates the production of testosterone and other steroids. There is a
negati ve feedback control of LH by testosterone and FSH by a non-adr ogenic
hormone cal | ed inhi bin produced by the germ nal epithelium Testosterone is
responsi ble for the sex characteristics of the adult male.

Clinical Problens
1. Infertility

This may result from sel ective damage to germ nal epitheliumor my be
part of a nmore general disorder affecting Leydig cells as well.

2. Eunuchoi di sm

As a result of the failure of Leydig cell function there is failed
devel oprment of the normal mal e secondary sex characteristics together with
el ongation of the linbs. The cause of the Leydig cell failure may be
primarily gonadal, as in Klinefelter's syndrome, or secondary to gonadotrophin
deficiency due to a pituitary or hypothal am c | esion

3.  |lopatence

VWi | st i mpot ence may acconpany eunuchoi dismwhen it occurs in a virile
man it is usually associated with a psycho-sexual disturbance.

oo

One may di stinguish between primary pituitary and hypothalam c failure
or primary gonadal failure by neasurement of blood FSH, LH and testosterone
levels. Stinmulation tests with exogenous HCG (LH) GhRH and O omi phene nay
provi de additional information. Semi nal analysis and testicul ar biopsy are
useful in evaluating infertility. In general serum LH reflects Leydig cel
function and serum FSH refl ects both the function of germ nal epithelium and
al so the function of Leydig cells.

Tr eat nent

Infertility can be treated nost successfully if it is due to a
vari cocol e. Eunuchoidismw || respond to androgen therapy, chorionic
gonadot rophin (LH) or gonadotrophin rel easi ng hornone dependi ng on whet her the
di sease is primarily gonadal or secondary to gonadotrophin deficiency.
I mpot ence occurring on its own responds only to psychot herapy.



HYPERLI| PI DAEM A DR J. N HARVEY
Ri sk factors for coronary heart disease (CHD):
Modi fi abl e:

Hyper chol est er ol aem a
Hypert ension

Smoki ng

Di abetes nellitus

Low HDL- chol est ero
Hypertrigl yceri daem a
obesity

Lack of exercise

Unnodi fi abl e:

Age and sex
Fam |y history of atherosclerosis

Chol esterol: Strong rel ati onship between plasma chol est erol
concentration and CHD. Trials show that reducing the cholesterol |evel reduces
the incidence of MI. ldeally aimfor plasnma cholesterol <5.2 mol/1.

Triglyceride: The relationship between hypertriglyceridaenma and CHD is
| ess close than with chol esterol but some triglyceride-rich |ipoproteins do
appear to be atherogenic, e.g. in famlial conbined hyperlipidaenm a and
remant hyperli pi daem a. Normal fasting plasma triglyceride level is <1.7
mol / 1. Levels >11 nmol /| may cause pancreatitis.

HDL Chol esterol:  Many studies show an inverse rel ationship between
HDL- chol esterol and CHD ri sk. Redundant surface conponents from chyl oni crons
and VLDL produced by the action of lipoprotein |lipase are taken up by HDL.

, ,

Transport of triglyceride fromaround the body is carried out by
macr onol ecul es known as |ipoproteins because triglyceride is insoluble in
pl asma. Li poproteins are conposed of triglyceride, cholesterol, phospholipid
and protein. The protein is known as apolipoprotein and there are severa
different proteins - A, All, B, C E dassification of |ipoproteins was
previously carried out by el ectrophoresis but now nore so by
ultracentrifugation into the classes bel ow

Lipoprotein Main constituent Apoprotein
Chylomicrons Triglyceride B48, C, E
VLDL Triglyceride B100, C, E

LDL Cholesterol B100

HDL Cholesterol AI, AII, C, E
VLDL Remnants (IDL) Cholesterol B100, E

The apoproteins control the netabolismof |ipoproteins through
interaction with enzynes and/or receptors.



Chyl omicrons: largest of the |ipoproteins, produced by the intestina
epi thelium during absorption of dietary fat. They enter the circul ation via
the thoracic duct and are degraded by lipoprotein |ipase which lines the
capillary endothelium especially in nuscle and adi pose tissue. Chyl om cron
remants are produced which are rapidly taken up by the liver.

Very Low Density Lipoprotein (VLDL) containing endogenous triglyceride
produced by the liver is also degraded peripherally by |ipoprotein |ipase
produci ng VLDL remants (internedi ate density |ipoproteins - IDL). IDL is
nmet abol i sed by the liver to low density |ipoprotein (LDL).

LDL contains 60-70% of plasna chol esterol. LDL and probably IDL are the
maj or source of chol esterol that accunul ates in atherosclerotic plaques.
Over producti on or decreased catabolismof LDL is of great inportance in
rel ation to at heroscl erosi s. Uptake is via the LDL recept or which is
i nfl uenced by hornmones, drugs and diet and is genetically defective in
fam |ial hyperchol esterol aeni a.

H gh density |ipoproteins (HDL) contain 20-30% of plasma chol esterol
M | d hyperchol esterol aenmi a can therefore be due to increased HDL al one. This
requires no treatnment because the role of HDL appears to be the renpval of
chol esterol from peripheral tissues including the arterial wall.

Classification of hyperlipidaenma

It is often difficult to definitively classify hyperlipidaem c patients
because |ipoprotein el ectrophoresis or ultracentrifugation are usually not
done (they are not needed to decide on treatnent) and a nunmber of factors,
primary and secondary, are often operative (e.g. genetic susceptibility, high
fat diet, obesity, alcohol, diabetes).

Fredrickson's classification
- is based on |ipoprotein electrophoresis (nbdern ultracentrifugation

gives the sane result). Not all types correspond to a well defined
pat hol ogi cal nechanism Different diseases can produce the same |ipoprotein

pattern. In addition to the neasurenent of plasma chol esterol and
triglycerides classification can be taken further by the inspection of plasma
refrigerated at 40C overnight: chyl om crons have a creany appearance, VLDL

makes the plasma turbid, increased LDL does not affect the appearance of the
pl asma.

Type I Chylomicronaemia syndrome
IIa LDL increased
IIb LDL + VLDL increased ‘ o,
III increased IDL (VLDL remnants) [~ w«! & descs beo-
v VLDL increased
v VLDL and chylomicrons increased

Clinical classification:

Conmon (' pol ygeni c') hyperchol esterol aem a: nost comon cause of plasm
cholesterol >5.2 nml /|, reflects an interaction between genetic and
envi ronnmental factors. More than one netabolic basis, corresponds to
Frederickson Ilb or V. Hyperchol esterolaenm a tends to be mld to noderate,
xant homas do not occur but patients may have corneal arcus, xanthel asnas,
positive famly history of CHD, and may be obese.
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Fam |ial hyperchol esterolaem a: raised LDL levels (i.e. Frederickson
Il1a) occur due to inpaired function of LDL receptors. Inherited as an
aut osomal dominant 1 in 500 of the popul ati ons are heterozygotes. CHD may
present in the fourth or even third decade of life. The condition is present
in 1l out of 25 patients presenting with MI. before age 60. Tendgp xant horat a
are pat hognoni c. Pl asma total cholesterol >7.8 mol/1 (or >6.7 before age
16), LDL cholesterol >4.9 mml/1. Triglyceride is normal or slightly
el evat ed. Pol yarthritis may occur

Honozygous FH affects 1 per mllion and results in CHD in chil dhood wth
a life expectancy of about 20 years.

Remmant . hperl i pi daem a: Rai sed I DL (Frederickson type I11). Unconmon.
Mar ked el evation of cholesterol and triglyceride result in premature
at her oscl erosi s. Pati ents have characteristic phenotype of apo E, apo E2/2.

The condition is usually found in roung to niddl e aged. adults who are obese,
often di abetic and have pal ner crease striite xant onas, tuberqus or eruptive
xant honas. ‘

Fam |ial conbi ned hyperli pi daem a: Aut osomal domi nant, common
condi ti on. Moderate increase in cholesterol (7-9 mol/1) and triglyceride
(3-6 mmol /1) or either. Strong famly history of CHD is usually found but
diversity of pattern of hyperlipidaemia within a famly is characteristic.
Xant homas do not occur. Production of apo B, the structural protein of VLDL
and LDL isVincreased (useful in diagnosis); levels of both |ipoproteins or
either alone are elevated. The condition therefore corresponds to
Frederickson's Ila, Ilb or IV

Clhyl om cronaem a syndr ome: Severe hypertriglyceridaem a results from
i mpai red cl earance of chyl omi crons due to deficiency of lipoprotein Iipase or
the protein which activates it, apo CI1I. The primary form of
chyl om cronaeni a (Frederickson type |I) is a rare autosomal recessive disorder
presenting in childhood or early adult life with acute pancreatit,i5, episodes

of abdominal pain dating back to chil dhood, eruptive xan Wnii,~lipaeni a
retinalis and hepatospl enonegal y. No excess risk of CHD
Fami |l ial hypertriglyceridaem a: I ncreased VLDL synthesis (Frederickson

type V) with chylom cronaemia if severe (Frederickson type V) due to inpaired
lipoprotein |lipase activity as above. HDL cholesterol levels tend to be | ow
Met abol i ¢ def ect unknown. Patients are usually obese, often diabetic with
CHD.  Pancreatitis occurs in severe cases.

El evated HDL chol esterol: M 1 d hyperchol esterol aenia may be due to
unusual l'y high levels of HDL-cholesterol e.g. 2-3 muol /1. A benign
abnormality.

Secondary hyperl i pi daen a: Conmon causes are di abetes nellitus, alcoho
abuse, therapeutic drugs (thiazides, oral contraceptives, tinoi ds and
corticostbroidgj, hypothyroidism chronic renal failure, nephrotic syndrone,
chol estasis, bulima.
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Tr eat nent

Seek and treat or advise on all nodifiable risk factors. Identify and
treat causes of secondary hyperlipidaem a. Explain the goal of reducing CHD
risk. Assess whether CHD is already present and consider investigation.
Institute dietary treatment by involving the dietitian. Mnitor the result
and encour age conpli ance. Encour age exer ci se.

Di etary regi nen: 1000- 1200 Kcal per day depending on the patients
activity. 800 Kcal /day if no response or for the very sedentary patient.
Little or no al cohol. Reduce total fat to (30% of total dietary energy
i ntake, saturated fat to (10% Reduce chol esterol intake to (300 ny/day.

I ncrease intake of conpl ex carbohydrates and fibre. Use pol yunsaturated fat.
Mobderate salt intake.

Drug treatnent: I ndi cation

Bil e acid sequestrants Hyper chol est er ol aem a
(chol estyram ne, col estipol)

Ni cotinic acid, fibrates Hypertriglyceri daem a or comnbi ned
(bezafibrate, genfibrozil) hyperli pi daen a
HMG CoA reductase inhibitors Hyper chol esterol aem a, but al so reduce

triglycerides to a | esser extent.



OVARI AN ENDOCRI NCAl OGY. MR, K. HANCOCK

_ Anenorrhoea The fajlure of nmenstruation to occur at the appropriate
time. My be: Primary: Menstruation never established. Secondary:

nmenstruati on established then ceases.

Cryptonenorrhoea Menstruation occurring but not evident due to

obstruction to nmenstrual outflow, e.g. inperforated hynen.
Causes of Amenorrhoea:
L Physi ol ogi cal : pregnancy, nenopause

2. Dysfunctional : hypot hal ani c- pi tui tary-ovarian-endonetrial axis intact,
but function disturbed.

a) Hypothalamc: cortical influences - stress, change in way of life etc.
change in body wei ght, anorexi a nervosa. Post pill amenorrhoea.

Hyper prol acti naem a.

b) BHypothalam c-pituitary-ovarian: polycystic ovary syndronme (Stein-

Levent hal syndrone).

c) Excessi ve androgen production: Adrenal |esion - congenital adrena
hyperpl asi a, adrenal tunmour. Virilising ovarian tunour.

3. Pat hol ogi cal : Destructive | esion or devel opment defects

a) Hypot hal am ¢ Kal I man' s syndr one.

b) Pituitary: Pituitary tunour hyperprol actinaenmi a: Sheehan's syndrone.
c) Quary: Gonadal dysgenesis - Turner's syndrone.

d) Werus: Failure of Millerian devel opnent. Intra-uterine adhesions -
Assherman' s syndrone.

PCLYCYSTI C OVARY SYNDROVE

Exanpl e of hypot hal am c-pituitary-ovarian dysfunction characterised by
anmenorrhoea, infertility and enlarged ovaries with thickened pearly capsul es
(tuni ca) which on sectioning exhibit nmultiple follicular cysts. Sonetines
associated with hirsuitismand obesity.

Under | yi ng di sorder probably ovarian enzymatic defect in pathway of
conversion of androgens to oestrogens. The results in el evated androgen
| evel s which result in disturbance of gonadotrophin secretion
characteristically low normal FSH and el evated LH | evel s.

H RSUI TI SM | N FEMALES
Abnor mal devel opnent of facial and body hair. Associated with el evated

andr ogen production of abnormal sensitivity to normal |evels of circulating
andr ogens; may be: -
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1. i di opat hi c;

2. i atrogenic, tetosterone, anabolic steroids, epanutin;

3. adrenal ; congenital adrenal hyperplasia, Cushing's syndrone, adrenal
t unour ;

4, ovarian; Stein-Leventhal syndrome, Virilising ovarian tunour.

where associated with virilisation - clitoronegaly, deepening of the
voi ce, anenorrhoea and nal e pattern bal dness - patient obviously exposed to
strong androgeni ¢ influences.

OVULATI ON | NDUCTI ON THERAPY

Mainly indicated in the treatnment of infertility due solely to ovul ation
failure.

Types of therpav avail able

1 Cl om phene: hypot hal am c-pituitary-ovarnan dysfunction.
2. Human gonadotrophins. Pituitary gonadotrophin failure.
3. FSH LH rel easi ng hornone.

4, Bronocri ptine: hyperprol acti naem a.



THE MENCPAUSE DR. M JONES

The nenopause marks the end of nenstruation and is due to cessation of
ovari an hornone producti on. This can result fromnatural involution or
surgi cal renoval of the ovaries. The nedi an age of natural nenopause is 49
years al though there is considerable variation. Prior to the final cessation
of menses, there nmay be a peri-nmenopausal period of declining ovarian function

when nenstruati on beconmes | ess regul ar and synptonms of oestrogen deficiency
nore conmmon.

The maj or bi ochem cal change at the nmenopause is a large fall in plasnma
oestradiol which is replaced as the main circul ati ng oestrogen by oestone
which is derived from adrenal androgens by peripheral conversion. This takes
pl ace in adi pose tissue and oestrone |evels are higher in obese wonen.
Associated with the decline in oestrogen activity there is a rise in
gonadot rophi ns, a raised FSH bei ng the best bi ochem cal narker of the
nenopause

Qestrogen deficiency has several effects on other tissues. There is
atrophy of the genitalia and breasts. Cal ci um netabolismis al so involved
with an increase in bone resorption. This leads to a | oss of bone at a rate
of about 1% per year for the rest of Iife and with this an increased risk of
fracture. Bi ochemi cally the changes in calcium metabolismare reflected in
i ncreased plasma and urinary calciumtogether with raised plasna al kal i ne
phosphat e and urinary hydroxyproline excretion.

The maj or synptom of the menopause is the hot flush or sweat. These are
very variable although there is a tendency to decline with age. The next nost
i mportant synptons relate to sexual function and include |oss of |ibido
vagi nal dryness and dyspareuni a. O her synptons are | ess specific and include
changes in nental state and sleep pattern and nuscle and joint pains.

Qestrogen therapy leads to correction of the biochemnical abnormalities
and wi Il usually relieve hot flushes. Relief of other synptons is frequent

but less predictable. CQCestrogens will also reduce the rate of bone | oss and
with that the fracture rate. Such therapy is contraindicated in the presence
of a history of thronmboenbolic di sease, breast or gynaecol ogi cal cancer, liver

di sease and severe varicose veins. In patients in which oestrogens are
contrai ndi cated, the progestogen norethisterone may be useful

Transdermal oestradi ol 'patches' became available in 1987. Qestradi ol
given this way avoids the 'first-pass' effect on the liver and thus does not
affect the liver enzynes which may be inplicted in clotting and hypertension



The dimacteric and Postnenovause

The climacteric is the 2-3 year transitional phase during which
reproductive function ceases. It is due to the decline in ovarian production
of oestrogens, especially oestradiol, which occurs in the late 40s or early
50s. Progressive ovarian failure eventually results in anmenorrhoea and the
menopause is sinply the last nenstrual bleed. It is the only constant feature
of the clinmacteric.

The post menopausal woman is not totally |acking in oestrogens because
adrenal androstendione is peripherally converted to oestrone, particularly in
adi pose tissue.

Signs and Synptons (Figure 1)

Vasonot or synptons: hot flushes and night sweats are the nost conmon
acute synptons. The may first be experienced early in the climacteric when
menstruation, albeit irregular, is still occurring. They are self limting
but continue to occur for nore than 5 years in approximtely 25% of wonen who
experience them

Vasomot or synptons are believed to result fromcentral, possibly
hypot hal am ¢, disturbances and are associated wi th profound changes in pul se
rate, skin inpedance, and central and peripheral body tenperatures. They are
al so an inportant cause of insomia.

Psychol ogi cal synptons increase in incidence during the clinmacteric, but
the inmportance of oestrogen deficiency in their aetiology remains
controversial . Cl assical, severe anxiety and/or depression neuroses sel dom
if ever, result fromovarian failure. Mnor degree of psychol ogica
retardation, such as inpairment of nmenory and concentration, inappropriate
nmood swings, anxiety and irritability may be due to oestrogen deficiency but
can also be the result of coincidental donestic, social and econom c crises.

Lower genital tract: oestrogen deficiency can result in atrophy of the
vul va, vagina and urethra. Synptomatic sequelae, which are not self limting,
i ncl ude dyspareuni a, apareunia and recurrent bacterial infections. Loss of
more likely (unproven) to be nediated via these effects than through a centra

mechanism  Eventually fibrosis may develop in the urethra, causing the 'dista
uret hral syndrone'.

Ost eoporosis is a long-term sequel a of oestrogen deficiency. The
climacteric is associated with a reduction of bone nass relative to bone vol une
whi ch eventually results in osteopenia and an increase in the risk of certain

types of fractures. Bone | oss greatest in first few years. Skel eton is at
risk after 10 or 15 years.

Plasma |ipids and |ipoproteins: the plasma concentrations of
chol esterol, triglycerides and | ow and very | ow density |i poproteins nmay
i ncrease by as nuch as 20% during the climcteric. The protection enjoyed by
premenopausal women agai nst coronary heart disease is reduced, with nortality
rates from nyocardial infarction rising during the postmenopause until they
eventual |y approxi mate those found in nen.



I nci dence Rates

The follow ng incidence rates apply to nost devel oped countries. No
data are avail able for devel oping countries.

Hot flushes and night sweats are experienced by 75% of clinmacteric and
i medi at el y post menopausal wonmen but only 25% are sufficiently disturbed to
seek nedical advice. Sone 40% of these (10% of total) require only
expl anati on and reassurance, whereas the physical disconfort experienced by
the remai nder (15% of total) necessitates nore active treatnent. Synpt ons due
to lower genital tract atrophy are the presenting conplaint in 10% of those
seeki ng advi ce.

Caucasi an post nmenopausal womnen over the age of 60 years, who conprise
13% of the total population, are npst at risk from osteoporosis and rel ated
fractures. The wrist fracture rate rises approximately tenfold during the
post nenopause reachi ng 65/10,000 by the age of 80 years, and at |east 25% of
post nenopausal wonen over the age of 60 years have radiol ogi cal evidence of
vertebral conpression fractures. The incidence of fenoral neck fractures
doubl es every 7 years to reach 25% by 90 years. Negr oes, however, for reasons
i nconpl etely understood, are |ess susceptible to osteoporosis.

In many devel oped countries the total cost of treating osteoporosis and
related fractures is very high. For exanple, there are 6.4 mllion
post nenopausal wonen aged over 60 years in the UK and the financial
consequences of fractures of the neck of the femur alone are, in this group
at least £100 million/year. In the USA this figure exceeds $1 billion/year.

(steoporotic Fractures

L Colles (wrist)
2. Vertebral crush
3. Neck of fenur

Chances of OP #

Women in 50's < 5%
Women in 60's 25%
Women in 70's 50%

Diagnosis.

The typical nature and tenporal association of acute vasonotor synptons
wi th ol i gonenorrhoea or anenorrhoea makes their m sdiagnosis unlikely. Oher
conditions associated with flushing, sweating and palpitations (e.g
phaeochr onmocyt ona, carcinoid di sease and thyroid di sease) have additiona
sympt oms whi ch shoul d nmake the true diagnosis obvious. As plasma

I hi I . f i del LT I
clinmacteric detailed biochenical investigations are often of little value in
diagnosis and synptons are always the best guide,  Endocrine investigations
cannot accurately predict the eventual severity and duration of synptons nor
t he response to therapy.
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The greatest challenge to the clinician is establishing whether
psychol ogi cal disturbances result from donmestic crises or are due to oestrogen
defi ci ency. Accurate diagnosis is essential because synptons resulting from
breakdowns in famly relationships are best treated by psychiatrists, marriage
gui dance counsel l ors and social workers - not by oestrogens. Wen di agnosis
proves difficult biochenical investigations nay be of value as high plasm
oestrogen concentrations exclude ovarian failure, though the converse does not
necessarily apply - but some HRT can always be tried and stopped if it isn't
hel pf ul .

Ther apy

hypnoti cs and sedatives, although wi dely prescribed, have not been shown
capabl e of relieving synptons of oestrogen deficiency, and the avail able
evi dence indicates that the benefits of clonidine on vasonotor instability are
m ni nal

Cestrogen therapy

indications - at present, oestrogens are prescribed mainly in cases of
vasonntor instability or lower genital tract atrophy . Failure to relieve the
symptons (e.g. hot flushes, night sweats, dyspareunia) casts doubt on the
di agnosis. Very occasionally, however, therapy fails due to |ack of
absorption of oestrogens fromthe gastrointestinal tract. Thus subcut aneous
or vaginal admi nistration nmay sonetimes be necessary (or inplant or
transdermal ).

Ot her indications include short-termitrial therapy (approximately 3
months) to establish whether psychological synptons are due to oestrogen
deficiency, if this cannot be determ ned fromthe history. Cestrogens are
effective in relieving those psychol ogi cal synptons which are caused by
oestrogen deficiency, an effect which is in part indirect and due to relief of
flushes, sweats and insomi a. However, oestrogens also exert a direct 'nental
tonic' effect which is independent of the relief of vasonotor instability. |f
the patient says she feels better the HRT nay be continued

Cestrogen therapy may also be indicated to prevent |oss of bhone nmss.
This requires long-termtreatnent which may only be effective for as long as
therapy is prescribed and, follow ng cessation of treatment, * bone nay be
lost at an increased rate.* MNaintenance of bone mass may therefore require
continuous treatnment for over 10 years. Such treatment is widely used in the

USA where the incidence rates of major fractures have been reported to have
hal ved as a result. Thus it is very cost effective.

* NO since disproved, bone continues to be lost t 'nornal' rate.

Cestrogen therapy shoul d al ways be consi dered when there is a strong
prenature menopause or early castration which significantly increase the risk

of the early devel opment of osteoporosis and coronary artery disease.

There is no conpelling evidence that oestrogens del ay agei ng and prevent
devel opment of facial winkles and saggi ng breasts. But oestrogen does
restore skin thickness.

Side-effects - the commnest side-effects which occur in approximtely 5-10%
of patients include nausea, breast tenderness (usually both self-liniting),

physiological vaginal discharge and Leg cramps. Leg cranps are dose dependent
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and are not related to thronboenbolic disease. Maxi mal wei ght increases are
usually less than 1.5 kg. Thus the side-effects are not usually serious.

Very occasionally, marked increases in hlood Pressure and renin
substrate do occur and pre-existing hypertension should be controlled before
therapy is prescribed. Not with transdermal systens.

Potenti al hazards of exogenous oestrogens - consideration of the two
maj or hazards of exogenous oestrogens (endonetrial carcinoma and
t hr onboenbol i sn) rai ses two questions.

Shoul d oestrogens be prescribed alone in an unopposed nmanner or in
conmbination with a progestogen?

Should 'natural' or 'synthetic' oestrogens be used in postnenopausa
wonen?

The inci dence of endometrial adenocarci noma in untreated postnenopausal
popul ations is approximately 1/1000 wonen years and is increased by unopposed
oestrogen therapy to 5/1000 wonen years.

Prospective studies have shown that the addition of progestogens to the
oestrogen therapy reduces the incidence of endonetrial hyperplasia which is a
precursor of cancer. This effect is duration-dependent and opti mal responses
are obtained with *12 days* of progestogens each nonth.

* 0.7 ng i s enough (see over)

Oral contraceptive use has been associated with an increased risk of
both arterial and venous thronboenbolism positively correlated with
i ncreasi ng age, wei ght and snoking. Although such data have been applied to
oest rogen- exposed post menopausal wonen, the extrapol ati on and comnpari sons of
risks is not valid for two reasons. Firstly, prenmenopausal and postnenopausa
wonen have quite dissimlar endocrine environments. Secondly, the synthetic
oestrogens prescribed in oral contraceptives are, on a weight-for-weight basis
70-100 times nore potent than the natural oestrogens usually given to
post nenopausal women. This greater potency probably accounts for the ore
prof ound and adverse changes in blood clotting factors and |ipid concentrations
observed with oral contraceptive therapy. Prelimnary studies have shown no

Increase in thronboenholic disease follow ng natural oestrogen administration

in the postnenopause.

Contraindications (Figure 2) - very occasionally, oestrogens may be
adm nistered in the presence of an absolute contraindication if synptons are
very severe, but such a decision should only be nade foll owi ng speciali st
advi ce. Qherwise norethisterone 5 ng daily may prove useful in partially
relieving severe vasonotor instability. (or Provera 10 nmgm

The mpjority of relative contraindications have not been conclusively
shown to increase the hazards of oestrogen adm nistration but are included
because of a putative risk. Again, specialist advice should be sought before
therapy is prescribed. If this is unobtainable and synptons are severe snall
doses of an gestrogen plus progestogen regi nens shoul d be prescribed, and
scrupul ous surveillance of the vul nerabl e end-organ or system nust be
mai nt ai ned.
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Heavy snokers, and obese and hypertensive patients should be warned that
they may be at an increased risk of conplications.

Pati ent managenment - oestrogens shoul d be prescribed only When the

cl|n|C|an is reasonably certain that synptons are due to oestrogen and

+ and after the patient has been fully informed of all benefits and
risks. The pretreatnent assessnment should include neasurenments of weight and
bl ood pressure and breast and pelvic exam nation. Cervical snears should be
repeated every 3-5 years. Wen risk factors are present additiona
i nvestigations should include mamography for breast dysplasia and a lipid
profile when there is a strong famly history of arterial disease. G oss
vari cose veins should be treated appropriately. Vaginal bleeding is likely to
recur during therapy but fertility will not be restored. If the patient
al ready has abnornmal vagi nal bl eedi ng oestrogens must never be prescribed
until the condition has been fully investigated

* or fluctuations (i.e. in the peri-nenopause). A therapeutic trial is often
justified.

The opti mal oestrogen dose is that which just controls synptons
adequatel y. It can be determined by starting with | ow doses and increasing
until synptons di sappear or vice versa. Weight and bl ood pressure should be
checked at 6 monthly intervals and breast and pel vic exam nations shoul d be
repeated annual ly. Lf oestrogens are Prescribed alone an endonetrial biopsy
shoul d be performed annually irrespective of the bleeding pattern, as

endonetrial hypervlasia has been found with regular w thdrawal bl eeding

br eakt hrough bl eeding ar_even when no bl eeding has occurred Wth conhined
gestrogen and progestogen therapy endonetrial biopsy is required follow ng
unscheduled bl eeding. Wthdrawal bleeding, however, is al nost al ways
associated with a normal endonetrium and therefore does not require routine
bi opsy.

Duration of therapy is dictated nore by the type than the severity of
synptons.  Thus, nopst patients with vasonotor instability can (but no need to)
be successfully weaned off treatnment after 18-24 nonths, whereas those with
end- organ atrophy, who are often using oestrogen creanms, may require

continuous | ong-termtherapy. Managenent of patients using topical creamis

identical to those using oral therapy.

Li pid profiles should be repeated every 2-3 years when | ong-termtherapy
is prescribed for relief of synptons or follow ng prenmature nmenopause
Measurement s of bone density are invaluable in determ ning the need for
oestrogens when prophylactic use is contenplated for conbating osteoporosis.

Abrupt cessation of treatment invariably results in an acute
exacerbation of symptons and therefore the oestrogen dosage shoul d be
gradual Iy reduced over a 2-3 nonth period.

Prescri bed sensibly, oestrogens carry minimal risk but indiscrinmnate
use, gross overdosage or |ack of adequate patients surveillance may result in
serious adverse effects. QOestrogens per se are not dangerous but the manner
in which they are used can be.



FI GURE 1

Symptoms associated with therZinacteric and postseaopausal years

Acut e Vasonot or synpt ons
Hot fl ushes

Sweat s
I nsomi a

Pal pitations
Psychol ogi cal synptons

nmood changes

Anxi ety

Loss of nenory

Loss of concentration

Irritability
Reproductive tract synptons

Genital -tract atrophy

Loss of |ibido

Dyspar euni a

Urinary synptons

Urethral syndrone

Skel et al di sease

. Gst eoporosi s

Car di ovascul ar di seases
. Coronary heart disease

Chroni ¢ Thr onbosi s



FI GURE 2

Absol ute and rel ative contraindi cati ons to erogenous oestrogen therapy

Absol ut e

Breast carci noma
Endonetri al carci noma
Endoretri al hyperpl asi a

Rel ati ve

nmyocardi al infarction

Cer ebr ovascul ar acci dent

Thr onboenbol i ¢ di sease

Abnormal lipid profile

Active or oestrogen-related liver disease
Breast dyspl asia

Hypert ensi on

Obesity

Heavy smoking - but this increases risk of

1989
Estrader m pat ches
may be tried in
nearly al

t hese cases

ost eopor osi s



* PRACTI CE PO NT

Al t hough vasonotor synptons in the nmenopausal patient are self-limting the
synptonms of vagi nal and urethral atrophy are not.

* PRACTI CE PO NT

Endocrine investigations in the nmenopausal patient cannot accurately predict
the eventual severity and duration of synptons nor the response to therapy.

* PRACTI CE PO NT
The greatest challenge to the physician is to establish whether psychol ogi cal

di sturbances in the nenopausal patient are a result of donmestic crises or
oestrogen defici ency.

* PRACTI CE PO NT

Cestrogen therapy should al ways be considered when there is a strong famly
hi story of osteoporosis and must be given follow ng prenmature nenopause or
early castration

* PRACTI CE PO NT
in the treatnent of nenopause patients the addition of progestogens - 10 -12

days/month - to the oestrogen therapy reduces the incidence of endonetrial
hyperpl asi a which is a precursor of cancer.

* PRACTI CE PO NT

I f the menopausal patient has had any abnornal vagi nal bl eedi ng never
prescri be oestrogens until the condition has been fully investigated.

* PRACTI CE PO NT

Cestrogen therapy in the nmenopausal patient should not be stopped abruptly.



APPROXI MATE COSTS FOR 3 MONTHS AND 1 MONTH ORAL TREATMENT AT LOWEST DOSAGE

MONTHS MONTH

OESTROGEN + PROGESTOGEN

Est rader m pat ches + Noret hi sterone acetate p.Us = Estrapak 8. 00
continuous

- natural oestrogen

conjugated equine oestrogen Prempak-C 11.50 4.00
625 pg/1.25 mg + norgestrel 150 ug
(12 days)

oestradial 1 mg/2mg Trisequens 10.00 3.30
+ oestradiol 500 pg/1mg
+ norethisterone acetate 1 mg (10 days)

- synthetic oestrogen

mestranol (dose varies) Menophase 8.00 2.80
+ noresthisterone 1 mg (13 days)

cyclical - natural oestrogen

oestradial valerate 1mg/2 Cyclo-Progynova 8.50 3.00
+ norgestrel 500 ug (10 days)

OESTROGEN ALONE

natural
Oestradiol patches Estraderm 7.00
oestriol 270 g Hormonin 4.70 1.60
+ oestradiol 600 pg
+ oestrone 1.4 mg
oestradial valerate 1mg/2mg Progynova 6.00 2.00

Oestriol 250 ug Ovestin 2.00

conjugated equine ocestrogens 625 g Premarin 3.80 1.30
1.25 mg " 6.15 2.05

synthetic
piperazine oestrone sulphate 1.5 mg Harmogen 7.00 2.30
ethinyloestradiol 10 ug 1.25 0.40
Ef fective doses
Progest agens 12 day course

M cronor 2 x 0.35 ng 48p.
Provera 10 ng £3.12
Dupheston 10 ng £2.01
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PARATHYRO D HORMONE SECRETI ON AND VI TAM N D METABOLI SM AND THEI R DI SEASES
DR P. BELCHETZ

PARATHYRO D HORMONF

- parathyroid hornone is a pol ypeptide secreted by the
parathyroi d gl ands. The secretion rate is controlled by plasma calcium

hyper cal caem a suppresses, hypocal caenia stinul at es.

The main target hornones for parathyroid hornone are
the ki dney and bone. In the kidney parathyroid hornone increases tubular
reabsorption of cal cium decreases tubular reabsorption of phosphate and
stinmul ates the conversion of 250H vitanmin Dto 1,25(0OH) 2 vitamin D. In bone
it stimulates nmetabolismby a direct action on osteoclastic resorption.

Target organs contain cell nenbrane receptors which act via adenyl cycl ase.

VITAMN D

Biochemistry: Vitamin Dis a sterol produced in the skin (D 3 ) by W
radi ati on or absorbed fromthe diet (D2 and D3).

Metabolism Vitamn D undergoes netabolismin the liver to form 250H
vitamin D; the main circulating netabolite. In the kidney 250H vitamin Dis
met abolised to 1,25(0CH) 2 vitamin D; the nost potent nmetabolite of vitamin D
The production of 1,25 (OH) 2 vitamin D is under endocrine control by plasma
par at hyroi d hornone, cal cium phosphate, growth hornone, prolactin and sex
steroid concentration

Biological action: The main target organs for vitamn D are the gut and
bone. It stimulates cal cium and phosphorus absorption, bone resorption and
pronotes the calcification of osteonal acic bone. It heal s the myopathy of
vitani n D deficiency. Li ke other steroid hornobnes it is transported in plasna
by a specific binding protein and in target organs the cells possess a
speci fic binding protein which translocates vitanmin D to the nucleus where it
stinulates protein synthesis.

CALCI TONI N

Biochemistry: Calcitonin is a pol ypeptide produced fromthe Ccells of
the thyroid . Its secretion is stimulated by hypercal caemia and the
gastroi ntestinal hornones.

Biological action: The target organs for calcitonin are bone and ki dney.
It inhibits osteoclastic bone resorption and decreases tubul ar reabsorption of

cal ci um Specific cell nmenbrane receptors are present in the target organs
whi ch act via adenyl cycl ase.

ENDOCRI NF CONTRA CF CALCI UM HOMEGSTASI S

Plasma calciumis controlled in humans by parathyroid hornone and vitam n
D. Calcitonin plays a minor role. Sex steroids, growh, hormone, cortisol
and thyroxi ne have inportant regulatory functions but unlike parathyroid

hornmone and vitanmin D there is no feed back control on their secretion by
pl asma cal ci um concentrati on.
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PARATHYRA D DI SEASES

Prinary hvperparathvroidism: pue to an aut ononpus over-secretion of

par at hyroi d hornone; plasma cal ci um and parat hyroi d hornone are high and

pl asma phosphate low. It is a comopn di sease particularly in postnmenopausa
women. Patients present with renal stone di sease, bone disease or synptomatic
hypercal caem a. A substantial nunber of patients now present wth

asynpt omati ¢ hypercal caeni a found on bi ochem cal screening.

Secondary hvperparathvroidism: Present in vitamin D deficient

osteomal acia or renal failure. plasma calciumis |ow and plasma parathyroid
hornmone high.  patients present with signs and synptons of the underlying
di sease.

Tertiary hvperparathvroidism Autononobus over-secretion of parathyroid
hormone occurs in patients with prol onged secondary hyperparat hyroi di sm Most
commonly seen in patients with chronic renal failure

Hypoparathyroidi sm Due to a deficiency of parathyroid hornmone (usually

surgical but can be idiopathic) or to a failure of parathyroid hornone to act
on its target organs (pseudo-hypoparathyroidismn. The plasma calciumis |ow
and pl asma phosphate high. Patients usually present with tetany or fits.

VITAM N D DI SEASES

Osteommlacia and rickets: Due to a deficiency in vitamin D (from sunlight
exposure) or absorption (mal absorption) or a failure in netabolism (rena
failure). Plasna cal cium phosphate and vitanmin D netabolites are | ow and
there is secondary hyperparathyroidi smand increased plasna al kal i ne phosphate
levels. Patients present with bone disease and nyopat hy.

Mitamin Dintoxication: |atrogenic except in sarcoidosis where there is
over production of 1,25(0H) 2 vitanmin D. Plasma cal cium phosphate and the
vitamin D netabolite levels are high and there is secondary
hypopar at hyroi dism  The patient presents with synptomatic hypercal caem a

CAICITONI N DI SEASES

Medullary carcinoma of the thyroid: pye to autononpus over-secretion of

calcitonin from C cells which have becone malignant. There are various
clinical sigmta but no abnornmality in calciumnetabolism Patients present
with thyroid enlargenent.

HYPERCALCAEM A

CAUSES

common

mal i ghancy
hyper par at hyr oi di sno



unconmon

t hyr ot oxi cosi s

vitam n D poi soni ng

sar coi dosi s

hypocal ci uri c hypercal caeni a-

rare

Addi son' s di sease

m | k al kali syndrone
acute renal failure
t hi azi des

Paget' s di sease

i mrbol i sation -
APUDonas

i di opat hi ¢ hypercal caem a of infancy

SYMPTOVS OF HYPERCALCAEM A

tiredness and | ethargy

pol yuria, nocturia and pol ydi psi a
anorexi a, nausea, voniting

abdom nal pain, constipation
proxi mal muscl e weakness

dr owsi ness, psychosis and comma

CAUSES OF OSTEOPORCSI S

General i sed

post menopausal wonen

hypo-oestrogenic states, e.g. Turner's syndrone
corticosteroi d excess

t hyrot oxi cosi s

hypogonadi sm

Local i sed

i mobilisation, e.g. fracture
inflammatory di sease, e.g. rheumatoid arthritis



PUBERTY AND GROMH DR. BUCKLER

A. NORVAL GROWH

L Pattern of normal growth and spectrumof normality Linear and Vel ocity
percentil es.

2. I nfluences on growmh pattern - (and requirenments for normal growth).
a) Heal th or Di sease
b) Food intake, digestion and absorption
c) Prenatal effects (reflected by birth weight and | ength)
d) CGenetics and hereditary (famlial and racial)
e) Envi ronment al and psychol ogi ca
f) Exer ci se
9) Hor monal - notably thyroid, growth hornone, adrogens and
oestrogens, corticosteroids and insulin.
3. I ndi cati ons for concern about growth abnormalities
a) Extreme positions on percentile charts
b) Exceptional positions within a family position
c) G oss deficiency between hei ght and wei ght percentile positions
d) Lack of parellelismof longitudinal growth to percentile Iines
e) G oss physical disproportion
f) O her physical abnormalities or nental retardation
B. PUBERTY
L Sequence of events and spectrum of normality.
2. Si gni fi cance of pubertal growth spurt. This is of great inportance in

contributing about 20%of ultimate height, occurring relatively early in
t he sequence of pubertal changes in girls, but later in boys (at |east 2
years later than girls).

3. Factors influencing the tinmng and pattern of puberty.
a) Heal th or disease
b) Nutrition
c) Genetic and hereditary (familial and racial)
d) Envi ronnment al and psychol ogi ca
e) Climate, tenperature and |ight
f) Hor nonal (gonadot rophins and gonadal hornones byt also thyroid and
growt h hor none) .
4. I ndi cati ons for concern about pubertal abnornalities. True precoci ous

puberty (as distinct fromsexual precocity) is associated with gonada

enl argement and activity, and is rather arbitrarily defined as first
changes before 8 1/2 years in girls and 9 1/2 years in boys. Though
usual 'y idiopathic, a nuch higher percentage have an underlying pathol ogy
in boys. pDelayed puberty is usually a variant of normal and does not
warrant investigations before 14 in girls or 16 in boys (unless
psychol ogi cal stress dictates). Abnormal tining of puberty greatly
affects the growth pattern by variation in the age of pubertal growth
spurt which precedes bone fusion and ultimate cessation of growth
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AETI OLOGY OF DLABETES DR_H.J. BODANSKY

3.~

Di abetes is a syndrone of chronic hyperglycaenm a for which there is a
vari ety of causes. Easily-understood causes of diabetes due to pancreatic
di sease are rare. The mpjority of cases have an unknown cause.

Cenetic factors

Both IDDM and NIDDM run in families and so genetic factors have a role to
play. They are stronger in NIDDMW th identical tw n concordance of al nost
1003 al t hough the hereditary mechani smis unknown. .- "Oenetic factors are |ess
strong in IID DMwth identical twin concardance of ,U -50% but are better
under st ood. - Chil dhood IDDM i s associated with genes on the short arm of
chronmosome 6 in the nmajor histoconpatibility |locus. The HLA antigens DR3 and
DiWare strongly associated with |DDM and inheriting hoth these antigens
carries high risk for the condition.

Envi ronpental agents: N DDM

The major risk factor seens obesity. Not all overweight people are
di abetic and not all N DDM subjectare fat, but being overwei ght seens a
contributory factor in many cases of NIDDM How obesity causes chronic
hyper gl ycaem a i s unknown, but either obesity causes resistance to the action
of insulin g._there is rel ative insulin deficienty relative to body _ weight.

Envi ronmental agents: | DDM

What turns the predisposed 'at-risk' person into a diabetic subject? It
may be that inheriting the risky HLA types make the individual react to
environmental agents in an abnormal way and so viruses or toxic substances may
lead to chronic islet damage.

Pat hol ogv

NI DDM has an interesting pathology with the islets containing sone
an loid material. This anyloid may be the result of islet 'exhaustion' or as
recent studies suggest, possibly a primry damaging__ factor.

IDDMislets feature an infiltration with 1 nphocytes and pol ynor phs,
termeC nsulitis'. This inflammatory reaction is thought to represent an
lautoi mun_e_feacrion' and nmay be initiated by an environmental agent, e.g. a
virad_'infection. ~



DIABETES MELILITUS DR_H'J. BODANSKY

VWhat is Di abetes?

Di abetes is a condition in which there is too nuch sugar (glucose) in the
bl ood. The body uses glucose as a fuel and_normally the anmobunt present is
very strictly controlled in the range of about 2-6 mmml/1. The |evel is
| owest on rising, before breakfast and highest after neals. No matter what is

eaten or drunk, a normal person will not push the glucose |evel past about ¢
mmol /1. This is because insulin, a polypeptide hornone made in the pancratic
islets, stops the glucose | evel from going too high. If the glucose level is

chronically rai sed past about 7 mol /I, then DI ABETES MELLI TUS or ' DI ABETES
is present.

(Diabetes insipidus is a rare condition due to lack of anti-diuretic
hormone and the term ' di abetes' usually refers to chronic hypergl ycaem a).

HYPERGLYCAEM A = a hi gh bl ood gl ucose | evel

HYPOGLYCAEM A = a | ow bl ood gl ucose |eve

COassification of diabetes
1, Type | - IDDM = insulin-dependent diabetes nellitus

I- Type Il - NIDDM = non-insulin-dependent di abetes nellitus

.3. Pancreatic diseases, e.g. chronic Pancreatitis, pancr eat ect ony.
Cea r%.c CoLri Wwe XY-p,,a
y. Genetic syndromes, e.g. dystrophia nyotonica, Friedreich' s ataxia.

Drug-induced: thiazides, steroids

Endocrine diseases: Cushing's syndrone; acronegaly, t"°;
phaeochr onocyt ona.
PQ O saAnm'L:'Q
7, VROM malnutrition-rel ated di abetes nellitus: protein restriction
cassava toxicity

: :

In a patient with typical synptons and a hi gh blood glucose | evel of 11
or 12 mml/1 or nore, the diagnosis is obvious and certain. No further
di agnostic test is required and treatnent can be started. In the absence of
typical synptons or a barderline glucose value_, e.g. 8 nmol/1, then an ora
gl ucose tol erance test may be hel pful (QGIT)

The patient attends in the norning, having fasted overnight and is given
an oral |oad of 75g _of Ml ucose. Bl ood sanples are taken imediately before
the load and at JQ _ 601l 90 pand_, 12Q ninutes for glucose val ues. The World
Health Organisation (WHO) has set criteria for the diagnosis of diabetes for
the OGIT. For borderline cases, the category of 'inpaired glucose tolerance'
or I GI was introduced. Interpretation of the values depends on whether the
sampl es are venous or capillary blood or are whol e bl ood or plasna.
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Presentati ons of diabetes

3)

CLassical' - chronic hyperglycaem a | eads to an osnotic diuresis and the
patient conplains of thirst, polyuria and weight |loss. O her synptons

are tiredness blurred vision and nuscle cranps.

Hyper gl ycaenmi ¢ coma - DKA
HONKC

. L. . - LAy Eh o QT S GO
Infections - nonilia - pruritus vulvae, balanitis -- BLAPECT U LTl

bact-erial,.skin infections

Chronic conplications - e.g. nacrovascular - |IHD
C\VvD
PVD

m crovascul ar - retinopathy
- nephropat hy

neur opat hy
Associ ated conditions - obesity, hypertension

asynptomatic - chance finding

e, (&Léz&

9



Factors hel pful in distinguishing | DDM N DDM

Age at presentation

Physi que at

presentation

Clinical history

Bi ocheni stry

IDDM

O'ten children, teenagers
or young adults: may occur

at any age

Oten thin

O'ten short - days or weeks

Ket osi s-prone and ri sk of
ket oaci dosis due to insulin
defici ency

NIDDM

Usual 'y mi ddl e- aged
el derly: may occur
any age

O'ten overwei ght

Often nonths

Rarely ket osis-prone,
except under extrene
stress, e.g. severe

i nfection

or
at



MANAGEMENT OF DLABFTES DR P.J. GRANT
Ai s of treatoent

Save life

Freedom fr om synpt ons

Achi eve and mai ntain ideal body weight

Prevention of long termconplications through the normalisation of blood
gl ucose and HbAlc levels

CNSENES

VWhat is control ?

L. Removal of synptoms and attainnent of ideal body weight

2. No gl ycosuria

3. Pre-nmeal bl ood glucose (BM Stix) 4-7 mmol /1 and HbAL <8% (normml range
4-6%)

Self Monitoring of Contraol

1. Urine testing using diastix or clinitest tablets for glucose and ketostix
or acetest tablets for ketones.

2. Bl ood testing using reagent strips with or without reflectance neters,
e.g. BMstix, glucostix, exactech. Good technique is inperative or
results are neani ngl ess.

3. Record results in a diary and bring to clinic.
Educati on

Pati ents nust understand the reasons for attenpting to obtain good
control (otherwise there will be no incentive to conply). Liaison nurses play
a key role in teaching nonitoring techni ques, injection techniques, managi ng
insulin and reinforcing the principles of diet treatnent.

Di et

The diet is the cornerstone of diabetic treatnment both for IDDs and N DDs
and needs to be tailored to the patients age, weight, type of work and
activity, race and creed.

For NIDDs, diets should aimto elimnate all forns of sugar and restrict
total energy intake. Reduce calorie and fat intake, increase (conplex)
car bohydrate content and fi bre. Encour age use of pol yunsaturated fats and
noderation of protein. In the elderly, sinple sugar restriction is often al
that is required

Remenber that the commpnest cause for failure of a diet to control bl ood

sugar is poor dietary conpliance, in this instance adding tablets or insulin
will merely cause wei ght gain!

Far |DDs sinple wusgars nmust beav_oi ded but-carbohydrate restriction is
not necessarily required. The main principle is of a steady, regular daily
intake of carbohydrate. The total anount of carbohydrate varies between 100
250g dependi ng on age, build and activity. The formthe carbohydrate takes
will also vary according to individual preferance and requiremnments.



For conveni ence the carbohydrate is normally taken in three main neals
and three snacks, which should not be missed. By understanding the principles
of 10g 'portions' of carbohydrate, patients may interchange types of
carbohydrate and thus avoid boredomin their diet. At times of increased
activity, extra carbohydrate may be taken to avoid hypogl ycaem a.

I NSULI N
I nsulin preparations

Wth the advent of human insulins, manufactured by conversion of porcine
insulin (NOVO) or by bioengineering (Lilly), insulin manufacturers are
progressi vely phasing out older insulins of beef and pork origin. The
comonly used human insul ins are listed below The tinme of maxi num action and
duration of activity are influenced by several factors and so should be used
only as a rough guide. Al insulins in UK are supplied in U100 vials and
patients use di sposable syringes marked in units (0-50 or 0-100).

Short Acting Ti me max Dur ati on
Actrapid
Humulin S 2-3 hrs 6-8 hrs
Vel osul in
Internediate Acting Ti e max Dur ati on
Hurmulin | ) )
| nsul at ar d) !SOPP?”e )
Prot aphane) ' MSUINS | 4-12 hrs upto 24 hrs

Monotard I nsulin Zinc Suspension)

Mxtures of Short and |nternediate Insulins

Humulin MI (10% Humulin S, 90% Humulin I)

Humulin M2 (20% Humulin S, 80% Humulin I)

Humulin M3 (30% Humulin S, 70% Humulin I)

Humulin M4 (40% Humulin S, 60% Humulin I)

Mixtard ) 30% short acting, 70% isophane - i i i

Actraphane ) cting, % isophane intermediate acting

Initard 50% short acting, 50% isophane - intermediate acting
Long Acting

Hunmulin Zn 6-14 hrs 20-28 hrs

Utratard MC. 10-30 hrs 30-36 hrs

It is now accepted that all new insulin-requiring diabetic patients
shoul d commence therapy on 'human' insulins.



Non- humaf Losulins

Sone diabetic patients are |ong-established on ol der non-human insulins, e.g.
Rapitard, a biphasic intermediate acting insulin of nmixed beef/pork origin,
and Protamine Zinc Insulin, a long acting beef insulin, etc. Wile these
insulins are available there is no indication to change the type of insulin
prescri bed. A few patients may |ose their normal hypogl ycaem ¢ synptons with
human insulin, and these may be changed to animal insulin, this is very rare.

Treatment Quidelines

Gve insulin if there are signs of insulin deficiency, i.e. ketosis,
wei ght | oss. Sone maturity onset diabetics with weight |oss can be treated
wi t h sul phonyl ureas provided they do not have ketonuri a.

If the patient has sone endogenous insulin production; use once (or
twice) daily internmediate insulin

If the patient has no endogenous insulin production use twce daily mxture
of short and internediate acting insulins. Alternatively a long acting
insulin (e.g. ultratard) may be given to provide steady basal insulin leve
suppl enented by injection of short acting insulin before the three nain neals,
whi ch can be given by a specially designed portable syringe (the Novopen).

Side effects of iLnsulin

1. Hypogl ycaem a

2. Fatty | unps

3 Insulin allergy (local inflammuation) and subcutaneous fat atrophy, - rare
with highly purified aninal and human insulins

Li podsysho Pt

ORAL HYPOGLYCAEM C AGENTS

I ndi cati ons for oral hypoglycaenic agents

Type 11, Non Insulin Dependent (N DDM di abetes where diet and attai nment
of ideal body weight has failed to control diabetes; provided there is no
ket oaci dosi s. If not overwei ght use sul phonylurea. |If obese, use biguanide

if renal and liver function is normal and no cardiac failure.
1. Sulphonureas Dose

a) Commonly used

Tolbutamide 0.5-1 g T.D.S. (short action useful in elderly)
Glibenclamide 2.5-30 mg once daily (high dose divided)
Chlorpropamide 100-500 mg once daily (long acting - avoid in

elderly)



b) Less commonly used

Acetohexamide 0.25-1.5 g

Glibornuride 12.5-75 mg daily

Gliclazide 40-80 mg daily

Glipizide 2.5-30 mg daily

Gliquidone 45-180 mg daily hepatic nmetabolis - can be
used in renal failure

Tolazamide 100 mg-1 g daily flushing with al cohol does
not occur

2. Sulphapyrimidine
Glymidine 0.5-2 g daily

Rarely used except in sulphonylurea sensitivity. Properties and side
effects similar to sulphonylureas.

3. Biguanide
Metformin 500ng daifly - 880 ng BD

Side effects

Sul phonyl ur eas Bi guani des
Wei ght gain Lactic Acidosis
Hypogl ycaem a Anor exi a
Facial flushing with al cohol Nausea

[esp. chl or propani de) Vomi ting
Anor exi a Di arr hoea
Nausea Metallic taste
Vom ting Weakness
Epi gastric disconfort Dr owsi ness
Hyponat raem a (chl or propam de) B2 mal absorption

Par aest hesi ae J
Skin rashes J
Jaundi ce

Eosi nophilia

Thr onbocyt opaeni a )
Leucopaeni a J

Screening for conplications

Good treatnent involves screening for early signs of diabetic
conplications including BP and protei nuria checks, fundoscopy (through dil ated
pupils) and exan ning feet.

A nost inmportant factor in diabetic control is that the patient controls
his therapy day by day. The nedical staff have an advisory role pointing out
the pitfalls and advantages of treatnment, however patients shoul d be conscious
that |ong term poor blood glucose control is invariably associated with
severe, unrenitting and eventually | ethal conplications of diabetes. Mny
other factors, ranging from psychol ogi cal to nedical, nmake great inpact on
control and thus the doctor cannot afford to ignore these other factors, e.g.
adol escence, pregnancy, work pressures, etc. It is this which gives rise to
the inmportance of the education of the diabetic patient and the translation of
education into conpliance -which at present seens the doctors 'art' rather
'sci ence' .

unconmon
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CHRONI C COVPLI CATI ONS CF DI ABFTES DR_P.G WLES

Despite advances in nmanagenent, the | ife expectancy of diabetics has not
i nproved significantly in the past 30 years. The excess nortality is mainly
due to macrovascu ar-an , to a esser ex-tent, microvascul ar disease. The
frequency of conplications increases with duration of diabetes. There is sone
evi dence that optimal control of blood sugar (though it is rarely possible to
achi eve non-dial Setic levels) re iLces the risk of microvascular disease, though
even in apparently well-controlled diabetics conplications occur. )

The preval ence of mcrovascul ar and nacrovascul ar di sease shows a narked

geagraphical variation, suggesting that genetic and/or environnent factors nmy
be involvod

1. M CRCANG OPATHY

Characterised by sclerosis of the walls of arterioles, venules and
capillaries, it affects nost tissue in the body but the retina and kidney show
the effects nost markedly. Generally clinical conplications develop af ter 10
15 Years of diahetes and are rare within the first 10 years. However with
non-insulin dependent diabetes it is rarely possible accurately to estinmate
the date of onset.

! i abet | , I

Cammonest cause of blindness in the adult population under 65 in the
U K Changes i ncl ude:

a) venous dil atation

b) capillary mcroaneursyns - due to |loss of epithelial cells and
pericytes. Seen as pinpoint 'dots'.

c) Exudates - characteristically '"hard' but also occasionally 'cotton
wool ' . May | ead to oedena and | oss of vision if around the nacul a.

d) Haenorrhages - initially 'dot and blot', but nmay becone fl ane-shaped or
subhyal oi d.

e) Proliferative changes - progressive new vessel and glial formation

anterior to preretinal nenbrane, usually in eyes with extensive
background (a, b, ¢, d) changes.

Loss of vision m L bp-a»sp haemarrha e__ macul a oedena
hae_nor.r2aagic _glaucomn, or retinA detachnent.

Treat nent :

Laser photocoagul ation - either xenon beamor the nore |ocalised argon
beam has been used successfully in both neavascul arisation and macul opat hy.

Clofibrate - though reducing the nunber of hard exudates, no effect on
visual acuity.

Hypophysectony - in rare instances dramatic rem ssion of

neayascul arj zat i =_has been reported but in view of high norbidity rarely
used.

| nproved bl ood glucose cantrol - conflicting results; apparent early
deteriaration foll owe ~n ovem retinopa .




(ii) Diabetic nephropathy - conmonest cause of death in young diab 'CS. Due
to arteriolosclerosis and gl onmerul osclerosis, the former occurring mainly in
the afferent gromerular arteriaoles. Clomerul osclerosis nmay be djffuse (not

confined to diabetes) or podular (Kinmelstiel - WIson |esion).

Cinically the onset is insidious, the fi rst sign often bejng a,.n_on-
selectiveintermttent proteimuria (a bustix) usually occurring after [0 yea~s

of di abetes. Mcroproteinuria (>30 ug/min) may prove to be an ear]y jndicator
of diabetic nephropat hy.

PXgtginuria becones ersistent |leading to hypertension, » or nephrotic
syndrone, chronic renal, failure and death. "

Progress may be slow or rapid but relentless once proteinuria devel ops.
Di abeti cs are also prone to DTI's

Treat ment :

No method of prevention is known and treatnent of the renal disease is

medi cal with HP control, reduced protein intake, etc. Diabetic control may

becone erratic if the patient is on insulin therapy. QOccasional units will

offer chranic di alysis (including chronic ambul atory peritoneal dialysis) or
more successfully renal ansp3an-aion. —- -~

2. MACROANG OPATHY

Atherosclerosis is nore w despread and devel ops prematurely in the
di abetic. The pathology is no different fromthat of the non-diabetic. Medi al

calcificati onof nmedium sized arteries also frequently occurs but is probib yly
clinically insignificant and not related to atherosclerosis.

In western cultures the incidence of corgnary artery disease (no sex

difference), stroke and peripheral vascular disease (which may result in
gangrene and anputation) is 2-4. X pore frequent ~in diabetics than in the
general popul ation.

Treat nment :

As in non-diabetic arterial disease, i.e. avoid snoking, obesity,
hypertensi on and, possibly, nodification of fat intake.

3. NEUROPATHY

. Aetiol ogy unknown but netabalic and possibly al so vascul ar factors
incalved. A nunber of syndromes have Tieendescribed.ind have been-Froadly

divided into symetrical pol yneuropathies, with a predoni nance of sensory and
autonom ¢ abnornalities, an asynmetrical syndrones conprising a variety of
nmononeur opat hi es, nultiple nmononeuropa ies an ra icul opathies.

a) Symmretrical sensory pol yneuropat hy

O'ten no synptons - |oss of vibration sense and ankle jerks. My be

paraesthesiae in feet and less often in hands. Pajnful stabbing gr bur ni ng
pain, especially in feet may occur. Wth severe distal sensory neuropat hy,

Charcot's arthropathy may occur and, in association with inpaired circul ation,

neuropa is u may develop. Phenytoin, carbanmzepine and notival may be

of use in treatnment of painful neuropathy.
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b) Aut ononi ¢ neur opat hy

Si gns of autonom c neuropathy are not unconmmon but synptons are very

rare. Pupillary responses may be sluggish_ (racely Argyll Robertson), postural

by otension, abnormal sweating, gastrs s larr oea and constipation,
| oss of a er sensa ion, inpotence and |ack of awareness of hypoglycaem a
can occur. May respondto~inprovec-diabetic control but also may resolve

spont aneousl y. Ot herwi se treatnent is synptonamtic.

c) Mononeur opat hi es L e

Isolated cranial nerve palsies - especially Ill,. -1Vand VI_. Cccasionally
affects sites of nerve entrapment e.g ulnar, pedian or radial:nerves. Often
spontaneous recovery. Diahetic anyotraophy causing weakness of hip nuscles,
often with extensor plantar response and rai sed CSF protein. Usually responds
to good control of di abetes

4, SKI'N CHANCES

Pyogeni c infections - carbuncles

Candi diasis - oral, vaginal, paronychia
Necr obi osi s |ipoidica

Xant homat a

o O T QO
—_— —

5. DI ABETI C ULCERS

Seen in feet. Either due to neuropathy and/or nacrovascul ar di sease.
Maj or cause of norbidity which, in neuropathic feet, is potentially avoidable.
Di abetic patients need regul ar chiropody. Foot disease is the compnest cause

of hospital adm ssion anpng di abetic patients. D ahetes remnins the major
cause of lower linh anputation in UK -



DIABFTES IN CHI | DREN AND ADO ESCENTS DR_ .J.N. HARVEY

Di abetes under 2 years of age is rare, but peaks of incidence occur at 5
and 11 years. By age 16 years, about 0.2% (2 per 1,000) children are diabetic

Presentations in children

Ket oaci dosi s
Bed wetting
Wei ght |oss, thirst, polyuria

Managenent

Team appr oach: paedi atri ci an/ di abeti c specialist, nurse specialist/
health visitor, dietitian, psychol ogist.

Diet: adapted to activities, daily routine, acceptability and growt h.

Insulin:  0.5-0.75 units/Kg body weight. Often given once daily in early
chi | dhood.

Moni t ori ng: Diary of BMtests at home. HbAlc. Height and wei ght
charts.

Particul ar problems: children do not |ike needles or diet. Illness and
clinic visits = missed school. Diabetic control: hyper and hypogl ycaem a.
Psychol ogi cal difficulties: the over-protected child. Mani pul ati ve behavi our.
Puberty.  The chronic conplications of diabetes are not seen in chil dhood.

AViewof Diabetes in Adol esence

The discovery of insulin in 1922 changed juvenile di abetes from an
inevitably fatal disease into a chronic treatable condition acconpanied by the
devel opment of a wide variety of degenerative conplications.

Whet her the control of blood glucose was related to the devel opnent of
chronic conplications was debated over the ensui ng decades. Resol ution of
this probl em was hanpered by the retrospective nature of nobst studies, the
l'ack of any suitable neasurement of glycaenmia and the inability to normalise
bl ood glucose long-term As these difficulties were overcone, it becane
increasingly recognised that the two main risk factors for the devel opnent of
di abetic conplications are long duration of disease and chronic
hyperglycaem a.  This awareness of the inportance of glycaenic control |ed the
guest for its attainnment to be one of the central thenes of diabetes
managenent .

From a sinple standpoint, the blood glucose | evel is dependent on diet,
insulin treatment (particularly "insulinisation' of the liver) and exercise
Current fashion reconmends a diet rich in carbohydrate of an unrefined nature
and it may be helpful for all famly nmenbers, rather than the patient alone,
to adopt this policy. In general, glycaenmic control is progressively inproved
by an increasing nunber of daily insulin injections, the ultimte exanple of
this is the nornogl ycaenic state obtained by continuous subcutaneous insulin
i nfusion (CSI1) using punp treatnment. However, nost young chil dren may
obt ai n reasonabl e control on one daily injection. After age 6-8 years two
i njections per day are preferable.



Further refinement may be obtained using nultiple daily injections for
which a pen injector may be suitable. The use of pens and punps may lead to
practical problens, if used at school. Mddern injection treatnment is easy to
use, unobtrusive and di sposable. The eventual choice of an insulin reginen
for any individual patient is based on trial and error and has an enpirical

basi s

Exercise is a feature of childhood. Managenent of di abetes depends on

whether it is anticipated or not. Hypogl ycaem a can be prevented by extra
(unrefined) carbohydrate prior to planned exercise and a reduction in the
precedi ng sol ubl e insulin dose. I ndi vi dual experiment is necessary. The

pati ent/parent needs to understand the causes of hypoglycaenia (too nuch
insulin, nmissed neal, exercise) and anticipate it.

The adol escent diabetic patient will require advice on the hypogl ycaemc
ef fect of alcohol in conjunction with insulin, avoidance of snoking and, for
girls, on contraception

Maj or problenms in managenent may arise during the adol escent period. The
rigidity and life-long nature of the reginmen involving continued attention to
diet, frequent finger-prick blood glucose tests and daily insulin injections
may becone too demandi ng for nany patients. In addition, the authoritative
nature of the clinic or doctor may be resented. 'Brittle diabetes' may
result. This is a concept in which the diabetic condition is inexplicably
unstabl e and attention and blanme are given to this inherent "instability’
rather than to the patient's behaviour. The latter is often panjpul ative and
the diabetes may be used to avoid situations unpleasant to the patient, such
as school or unfavourabl e hone circunstances.

Much of the managenent of di abetes depends on organi sation and the
logistics of the service provided. |t is ny personal view that specialist
clinics for diabetic children are hel pful (though not mandatory) for the
concentration of all the ancillary services that may be needed, including
liaison nurses, dietitians and educational aids. Co- oper ati on between 'adul t
di abet ol ogi st' and interested paediatrician should help to increase the
awar eness of aspects of each others practices and aspirations, lead to an
exchange of ideas, snmooth the progress of patients fromthe children's to the
adult clinic and, above all, reduce default rate during the adol escent
handover peri od.

The managenent of the adol escent diabetic child hinges on the practica
application of theoretical know edge and a judici ous bal ance between optim sm
and pragmatic reality. Despite all the effort expended, using glycated
haenogl obin as a nmeasure of glycaenm c control, nost diabetic children obtain a
nmedi ocre degree of control; while some achi eve an appal lingly poor degree of
control.  Excellent control is usually only evident in the first year or two
after diagnosis and this may be related to sonme remmant endogenous insulin
secretion.

Children with diabetes remain a difficult managenment problem and it
shoul d not be forgotten that after graduation fromthe paediatric departnent,
they nmust continue to struggle with their chronic condition hopefully avoiding
%he ;hronic conplications with which many of themw || be inevitably

aced.



DIABETES - ACUTE COMPLICATONS DR P.G WLES

HYPOGLYCAEMIA : Very common
DIABETIC KETOACDOSIS : Common
HYPEROSMOLAR NON-KETOTIC COMA : Rare

LACTIC ACIDOSIS : Extremely rare

Hypo9lyccaenmi a DKA
Col d, clammy skin Warm dehydrat ed
tachycardia I ncreased respiration

I f conscious |evel inpaired,
patient is very ill.

Check B.G with a stick or neter
I f unsure: G VE DEXTROSE OR SUGAR
NEVER G VE | NSULI N

HYPOGLYCAEM A

Causes: I nsulin:
1) given without food or with neal del ayed.
2) Extra insulin (qverdose| usually accidental, sonetines
del i berat e.
Sul phonyl ureas (especially chlorpropam de and gl i bencl ami de)
Exerci se
Al cohol

Variation in absorption eg hot bath, sauna, exercise
Variation in injection site
Variation in insulin/mxing/brand

Synpt ons  Par aest hesi ae
Bl urred vision, diplopia
Altered conscious |evel, seizures

Si gns: Pal | or, tachycardia, sweating, cold skin, inpaired
conscious | evel and coordination.
May appear drunk

Tr eat ment
Patient can swal | ow Oal dextrose, sugar (rapidly absorbed

car bohydrate) followed by | onger acting carbohydrate.
Patient cannot swallow IV Dextrose

SC/' I M gl ucagon

Insulin taking patients nmay be di scharged hone once fully conscious wth
stabl e bl ood gl ucose, sul phonylurea patients require overnight adm ssion.



DI ABETI C KETQACIDOSI S - DKA

vedical energency which demands treatment in hospital. Mrtality rate
still 3-10% which increases with age and del ayed treat ment

Precipitating factors:

I nfection
Myocardi al infarction
Trauma
Errors in insulin dose
Sugery
Del i ber at e i smanagenent
Syapt ons
Voni ting Dehydr ati on
Thi r st Tachycardi a
Weakness Dry skin
Wei ght Loss Hyperventil ation
Abdom nal pain Abdomi nal pain
Vi sual di sturbances Acetone on breath
Leg cranps Reduced consci ous | evel
Di .

Hi story and exam nation
Hyper gl ycaeni a

Ket onuri a

Aci dosi s

Laboratory findings-:

Hyper gl ycaen a

Dehydrati on
Met abol i ¢ aci dosi s
Pl asma gl ucose hi gh
bi car bonat e | ow
pot assi um normal or high initially
sodi um hi gh
urea hi gh
arterial pH | ow

P02 usual ly nornma

PCO2 base deficit
venous PCV - high

WBC - high

Managenent

Brief history and exam nation

Insert airway if unconscious

Start i.v. infusion of 0.9% Nad (see bel ow)

Renove bl ood for FBC, glucose, urea and el ectrolytes, blood
culture and arterial blood gases.

Start insulin treatnment (see bel ow)

N G tube if vomting

Monitor urine output and send MSU when avail abl e

ECG noni t or

Bw e

©~No o
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9. Consi der use of antibiotics
10. ECG + CXR

11.  Consider | ow dose heparin
12.  oxygen if hypoxaemni c

Rehvdration and correction of electrolyte | osses

0. 9% NadCl

First hour 1-2 litres

Second hour 1 litre

Thi rd-si xth hour continue 0.9% Nad

Wen BG falls to about 12 mml /1, change to 5% or 10% dextrose

Reduce infusion rate if risk of heart failure, consider CVP |line
Pot assi um

NOT strai ght away,

Add 20 mmol /1 (1.5G KCL) to third and subsequent bags of 0.9% NaC

Moni tor serum K and ECG

Bi car bonat e

Rarely required

2. Insulin Therapy
Actrapid MC ( Adults i.v. infusion 4-6 u./hr
or other (  or Im10 u. stat., 6 u./hr
Short-acting
i nsulins ( Children 1m0.25 u./kg stat., 0.1 u./Kg/hr

( or infusion 0.1 u. /kg/hr

When pl asma gl ucose <12 mmol /1, reduce insulin to 1-2 u/hour - but DO NOT STOP
at any stage.

Continue i.v. insulin while ketonuria is present. May be required for 2-4
days.

HYPEROSAL AR NON- KETOTI C SYNDROVE

More frequently in elderly and West Indians. Murtality may be high as
50% Its features include hyperglycaenia, hypernatraem a and uraenia in the
absence of plasma and urinary ketones and acidosis. Osnolality cal cuated by
2(Na + K) + urea + glucose (Nornal = 280 nsnl/1) and hyperosnol ar when
greater than 350 nsnol .

Managenent: fluid and insulin replacenent as for ketoacidosis though
consi der use of 0.45% saline. Heparin infusion and prostacyclin nmay be needed
for prevention or treatnent of thronbosis or gangrene.

LACTI C ACI DCsI S

This is a rare conplication associated with biguanide therapy in ol der
patients. The normal plasma lactate is about 1mmol/1, but may rise to
>5mmol/1 with resultant acidosis with severe systenm c upset e.g. infection,
pancreatitis, renal or liver failure. Managenent involves reversing acidosis
and treating the underlying cause. The outcone is often fatal.

Stop netformin in diabetic patients who have a nyocardi al infarction.
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SPECI Al PROBIEMS I N DI ABETES DR. R M POPE

PREGNANCY

The outcone of diabetic pregnancy is one of the success stories of
intensive blood glucose control. Maternal nortality is now the sanme as normal
pregnancy. Perinatal foetal nortality is now <2%in the best centres.

Foetal porbidity and nortality (FEffects of diabetes on the foetus)

Nacr osomi a: probably the result of maternal hyperglycaem a and foet al
hyperi nsul i naem a, probably npbst often seen in unrecogni sed gestationa

di abet es.

Respiratory distress syndrome (RDS): a feature of "immturity’

Hypogl ycaem a: the result of fetal islet hyperplasia and excess insulin
production, i.e. poor control of maternal diabetes in the |ate stages of
pregnancy and | abour.

Hyperbilirubinaenia: inmature |iver enzynes
Hypocal caeni a: nechani sm unknown

Congenital mal formations: Now account for 40% of perinatal nortality.
Cardi ac and neural tube defects are particularly comon (3x nore than normal).
Sacral agenesis is rare but typical of diabetic pregnancy. Prevention of
anomal i es requires good control in the weeks inmediately before and after
conception. Hence the need for preconception counselling to inprove diabetic
control (nornaelise blood glucose).

(nhstetric factors (Effects of diabetes on the pregnancy)

Pre- ecl anpsi a: i ncreased preval ence in diabetic pregnancy.
Pol yhydr ami os: i ncreased preval ence. May cause premature | abour

stillbirth/intrauterine death: ( assical diabetic conplication occurring
in |ast weeks of pregnancy.

Pl acental dysfunction: caused by mcrovascul ar changes. Moni t ored by
sequential urinary oestriol measurenents. Causes poor foetal growth and may
require urgent delivery.

Difficult |abour/disproportion/abnormal presentation: can occur as a
result of nacrosom a

Pyel onephritis: nmay cause ketoacidosis. Pyelonephritis adversely effects
perinatal nortality.

Effects of Pregnancy on established maternal diabpetes

Renal glycosuria: tends to occur in all women in first trinmester.
Lncreased insulin requirenents: during second and third trinester up to

34/ 36 weeks.  Then mmy decline. These changes reflect placental steroid
out put .
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Reti nopat hy and nephropathy may worsen: screen for treatable
retinopathy. Renal failure may require early delivery. Diabetic rena
di sease is still a relative contraindication to pregnancy.

Ret oaci dosi s: causes foetal death.
. i . : |

Di abetes present only during pregnancy. GOMis comon. |ncidence rises
after 16 weeks, steeply after 24 weeks. Diagnhosis is by 75g oral glucose
tolerance test (GIT) but the precise diagnostic criteria are the subject of
debate. During pregnancy 'inpaired glucose tolerance' should be regarded and
treated as di abetes.

GIT is indicated for:

@ ycosuria

GDM i n previous pregnancy

oesity

Previous stillbirth/perinatal death
Previ ous baby > 4 kg

Pol yhydr ammi os

Strong fam |y history of diabetes

Sonme cases of (DM are nmissed on these criteria

Treat nment : Dietary restriction alone achi eves nornoglycaema in a few
but nost need insulin. Gve insulin if blood glucose persistently >4.5
mmol /L. Avoid oral hypogl ycenm ¢ drugs because of their teratogenic effects

Untreated GDOMresults in the sane foetal problens as established
di abet es.

Perform GIT at post-natal visit (6 weeks post-partun) to be sure that
di abet es was gestational . GDM i ncreases the |ikelihood of devel oping type |
di abetes in later life.

Plan of maenagenent

Regul ar frequent antenatal nonitoring. A conbi ned obstetric/diabetic
clinic (as at LA) is best. Patients should do BMtests (finger-prick bl ood
sugar neasurenent by gl ucose oxidase strip) at home 3-4 x daily and record a
diary of results. Aimfor blood glucose 4.5 mol/L pre-prandially, and nornal
gl ycosyl ated haenpgl obin (HoAlc). Anticipate rising insulin requirenment in
2nd and 3rd trinester (nay double) but insulin dose may fall in the |ast few
weeks.  Ensure healthy diet. Allow spontaneous |abour at termif no specific
obstetric/diabetic indication for earlier delivery. Di abetes alone is no
I onger an indication for early delivery.

During | abour: tight bl ood sugar control by insulin infusion punp.
Insulin requirements fall to pre-pregnancy |levels at delivery (GDM patients
stop insulin). Breast feeding encouraged. Diabetes with vascul ar/renal

probl ens are higher risk pregnancies.

GP managenent: Diabetics are not good candi dates for shared care. GPs
need to refer diabetics early for pre-conceptual counselling. In patients
whose ante-natal care is shared, GPs need to watch out for GDM



Managenent during surgery
A. Non-insulin dependent. diet alone

For m nor surgery, if well-controlled (plasm glucose < 7 mmol /1) manage
as non-di abetic. Avoid glucose infusions over operative period. Check blood
gl ucose regularly and if necessary give insulin as in C

B. Non-insuli n dependent: oral hvpoglycaenics
Stop oral agent (for at least 3 days if on chlorpropan de) and assess

bl ood gl ucose control on diabetic diet. Managenent thereafter as in A for
m nor surgery. Use insulin for major surgery. Avoid biguanides (lactic

aci dosi s) .
C I nsul i n- dependent :
Ei t her:

i) sc insulin and i.v. glucose (suitable for mnor ops and
unconpl i cated surgery)

or
ii) i.v. glucose - insulin - potassium (suitable for all ops
and treatnment of choice for emergency surgery, or |engthy and
conpl ex surgery) but requires nore cooperation from
anaest heti sts and surgeons.
i) S C insulinand i v, glucose

Preparation Switch to 2-3 x daily short/nedium acting insulin. Usual
di abetic diet. Control di abetes by bl ood gl ucose neasurenent.

Qperation Start 5% or 10%glucose i.v. (1 litre/8 h) on norning of
operation and continue until patient is eating normally. Gve 1/2- 1/3 usua
daily dose of insulin as actrapid MC. at 0800 h on day of operation. Check
pl asma gl ucose

a) bef ore operation

b) during operation
c) at 0700, 1100, 1500, 2100 h until di abetes stable on oral intake.

ii) ducose-insulin-potassium therapy

on day of operation, at 0800 h start i.v. infusion, one litre of 5% or
10% dextrose containing 8-16 i.u. Actrapid plus 13.5 nmol k + (1 g KC1).

I nfuse over 8 h. Check bl ood glucose hourly if level is:-
a) 4-10 mmol /1 continue as above
b) 2-4 mol /1 reduce insulin dose
c) > 10 mmol/1 increase insulin dose

An insulin infusion punp can be used, if available, and should be used
for conplex surgery (especially cardi ac bypass surgery) or when post-op
recovery is likely to be |engthy.



Monit or bl ood gl ucose and potassiumregul arly. When eating nornally,
revert to normal sc qds insulin. Renenber that prolonged infusion of dextrose
wi |l cause hyponatraen a.

Contraception

Generally advice is as for non-di abetics. Conbi ned | ow dose oestrogen-
progesterone or progesteron-only pill my be used (care with previously GDM
patients). Al'l young diabetic girls should be warned of the need for adequate
contraception and of the potential problenms of unplanned pregnancies if their
di abetes is not well controlled

| mpot ence

Affects 50% or nore of nmale patients due to arteriosclerotic disease,
autonomi ¢ neuropathy or both. There is no cure and testosterone levels are
nor mal . Managenent is by counselling of patient and partner and use of either
i ntracorporeal papaverine injections, vacuumtunmescence devices or inplantable
pr ost heses.

Dxivi nq

Insulin-taking diabetic patients nust informthe DVLC and their insurance
conpany that they are taking insulin. patients should be advised to avoid
driving for the first nonth of insulin therapy. Insulin taking diabetic
patients may not hold an HGYV or PSV licence. Patients should keep a supply of
sugar or sweets readily available in the car.

Qceupation

There are a few occupations which insulin insulin-taking patients are
deni ed. It is generally preferable for patients to tell their enployers and
col | eagues of their diabetes as this avoids |ater problens.

Tr avel

Patients should travel with anple supplies of insulin and equi pnent (and
a letter explaining the nedical need for such itens). Lengthy journies,
especially with time shifts, may need suppl enentary doses of insulin. Insulin
will keep for many nonths at room tenperature but extrene heat and direct
sunl i ght shoul d be avoi ded, as should freezing (insulin nust not be |eft in
the luggage hold of aircrafts). Vaccinations may be given as for pgn-
di abetics. Avoid hypogl ycaenmia during travel - it frightens all around!

Sport

I ncreased activity | owers bl ood glucose therefore insulin dose nay be
reduced or carbohydrate intake increased (or both) according to type and tine
of activity. Hypoglycaeni a nust be avoi ded during dangerous, isol ated
activities therefore diabetics are nornmally advised to avoid parachuting,

di vi ng, rockclinbing, etc.



CATECHOLAM NES

The bi osynthesis distribution and nmetabolismof the three primary
cat echol am nes; adrenaline, noradrenaline and dopamine will be revi ewed

briefly. The presentation, diagnosis and treatnment of pheochronocytoma will
be descri bed. The rol e of endogenous dopam ne as a vasodil ator and
natriuretic will also be discussed.

Ref er ence

Pheochr onocyt oma by A Gol dfien in Cinics in Endocrinol ogy and Metabolism
Vol une 10. Nunber 3, November 1981. Pages 607-630



POSTFRI OR PI TUI TARY HORMONFS AND RFI ATED DI SEASES

The two hornones secreted by the posterior pituitary are oxytocin and
ar gi ni ne vasopressin (AVP - the antidiuretic hornmone in man). Both are
nonapeptides differing in am no acid sequence at only 2 positions. Bot h
hor mones are synthesised within the supraoptic and paraventricul ar nucl ei
within the hypothal amus . They are transported fromthe hypothal am ¢ nucl ei
to the posterior pituitary by axonal flow. Each hornone is transported bound
to a specific carrier protein - the neurophysins. The hornones are rel eased
fromthe nerve termnals within the posterior pituitary into the circulation
together with the neurophysins. Neither hornone is significantly protein
bound in the circulation

xytocin MV 1007

Oxytocin in the fermale stinulates uterine contraction and pronotes the
ejection of mlk fromthe breast ('let-down' reflex). The role of oxytocin in

the male is obscure but may be concerned with spermtransport.
Pat hanhysi ol ogv

No syndrone of oxytocin deficiency has been descri bed. Excessive
secretion by tunmours (oat-cell carcinoma of the |lung) has been described but
al ways in association with excess AVP secretion. |atrogenic excess of
oxytocin (syntocinon drip for induction of labour) nmy be conplicated by water
retention (honol ogy with AVP)

Argini ne Vasopressin (AVP] MV 1084

AVP increases the perneability of water to the renal collecting duct
menbrane, and hence luninal fluid is exposed to nmedullary hypertonicity. The
principal stimuli to AVP secretion are increased extracellular osnolality and
decreased extracel lul ar vol une; when in opposition volune is nmaintained at the
expense of tonicity.

H gh phar nmacol ogi cal doses of AVP induce severe vasoconstriction and have
been used therapeutically to control bl eedi ng oesphageal vari ces. The
measurenent of AVP is difficult but bioassays and radi oi munoassays have been
devel oped

Pat haophvsi ol ogv

A Di abetes insipidus (D.1.) Both AVP deficiency and resistance of the
collecting duct nmenbranes to the action of AVP will result in an inability to
concentrate urine. The synptons are therefore polyuria and pol ydypsia and the
di fferential diagnosis includes diabetes nellitus, chronic renal failure and
primary pol ydypsi a.

Lack of AVP secretion (pituitary D.1.) nmy be familial (very rare) or
secondary to hypothalamic or pituitary di sease.

Trauma: surgery or follow ng head injury

Granul omata: sarcoid, histiocytocis X

Infection: syphlis, TB

Tunmours: primary e.g. crani opharyngi oma; secondary e.g. carci noma of the
breast.

e

Failure of the kidney to respond to AVP (nephrogenic DI) nay al so be
fam lial or secondary to:
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Sever e hypokal aeni a

Hyper cal caeni a

Rel i ef of obstructive nephropathy

Drug induced (lithium and demecl ocycline (a tetracycline antibiotic)

W -

Diagnosis - Water deprivation test

Free access to fluid before the test
Patients may eat solid food during the test but no fluids all owed.
No snoking, no drugs.

Uine sanples Plasnm sanples Wi ght
Pass hourly or as near Col | ect plasnma sanple at Wi ght at the

to this frequency as t he begi nning and on begi nni ng of the
possible. Measure vol une conpl etion of test of the test and
and record. Save al i quot For osnmpblality and foll owi ng each
for osnmolality measurenent el ectrol yte neasurenent. voi di ng

Begin at 09.00 with baseline urine and plasma sanpl es and patients weight.
I f weight |oss exceeds 5% of baseline weight stop this part of the test.

At 17.00 if urine concentration does not exceed 600 nosm kg with plasm
osnol ality greater than 290 nosn kg proceed to administer 4 ug |. M
desnopressin (long acting ADH) Collect aliquots of all urine passed over next

16 hours for osmolality. puring this period patients allowed access to
fluids.

Interpretation
Fol | owi ng desnopression, urine osnmolality:-

exceeds 600 mosm kg = pituitary Dl
fails to exceed 600 nosni kg = nephrogeni c DI
It may prove difficult to differentiate primary polydypsia from nephrogenic
DI, however the former often have an initial plasma osmolality |ess than 275
mosni kg.

Tr eat nent

Pituitary D
Nephrogenic Dl :

Desnopressin intranasally or by S.C. injection

Par adoxi cal Iy thiazide diuretics may reduce
polyuria by inhibiting the function of the diluting
segnent of the kidney.

B. Water Overload and |ntoxication

A wide variety of condtions may pronpte antidiuresis and hence, with
continued fluid intake result in a water overloaded state and dil utiona
hyponat r aem a. Mai n causes are:

L Tumours secreting AVP - e.g. oat cell carcinoma of bronchus
2. CNS disorders - e.g. neningitis, brain abcess
3. Lung di sease - e.g. pneunpnia, |lung abcess
4. Drugs - e.g. norphine, chlorpropamn de, carbanazepi ne,
synt oci non
5. Response to trauma. Antidiuresis is common follow ng surgery.
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The pat hophysi ol ogy of water overload is poorly understood. Not all
causes are associated with raised circulating | evels of AVP. The diagnosis is
dependent on the denonstration of hyponatraenia, plasma hypo-osnolality,
failure to maximally dilute the urine or conserve sodium and the absence of
renal, adrenal, thyroid or pituitary disease. Synptons are variable. Rapid
onset (water intoxication) is associated w th confusion, convul sions, coma and
death.  Chronic onset may be synptoni ess.

Tr eat nent

Acute water intoxication requires inmediate restriction of water intake

and hypertonic saline infusion to restore plasna osnolality. Chronic
hyponat raenmia may be controlled with water restriction.



