. Cortisol Deficiency: -
DIAGNOSIS

How to detect Cortisol Deficiency

t heailth history, signs, complaints,
and medical imagi | i

Concurrant Jigaa
i the bast picture of the defi
choosing the best treatment,

cieney and assist jn:

1. Onset of Cortisol Deficiency

When did the cortisol deficiency start (past medical history)? How can You recognize parsm{g-
with untreated cortisol deficiency in childhood?

By interviewing ang examining the face ang body shape of man
deficiency, it is possib ! i i

ult of & poor food intake favorad by a lack n1'_-'
appetite and nausea, and poor food absorption in the gut, a gut that s too inflamed to absory -
food well,
The main differences are summarized in the following table:
Determining the Onset of (Untreated) Cortisgl Deficiency i
[ Onset |- _:___ﬁ_@@?___:_____ DN T
Severity | Greater Severi | More moderate
|_oeverr ———=—cfseventy _——_.___T________._
» - | * Larger face, may have
Face |* Thinner, namower face [ become more hollow
, [ o Thin body , if the lack of
. [ appetite and/or intestinal
. [ inflammation
Body I| * Thinner, narrower body I predominates
| | * Possibly obese, if sweat
S = . Cravings predominate:
| * Ear, nose and throat infections, viral infections |

Health |* Allergies ingi. skin rashes, fnod-rel_., asthma |

in e Gastrointestinal troubles {liver, colitis) [ * Nosuch medical

childhood | * Excessive emotions: anger/irritability outbursts | problems in childhood
| * Anorexia, difficylt 0 make himher eat, except

___SWweets, sweet cravings

Note: “but not as thin 4as patients with severs cortisef gg ficiency in childhaod

After this quick check, it is important to inquire 5

bout the timing and location of the complaintz.
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-3-';;,,15@1 physical signs and complaints occur?

v accur more often and with greater intensity during stressful situations

g up- {

e e have a tendency to be unequally localized to certain areas of the
- ation or skin rashes, for example, may be more localized on one hand than

]

e

) iints of Cortisol Deficiency

.'y intensely suffer from the deficiency in thoughts and emotions, and deep into

=icular in stressful situations.

‘the cortisol-deficient patient complain of?

mental and emotional complaints of cortisol deficiency are summarized in the

MENTAL and EMOTIONAL COMPLAINTS of Cortisol Deficiency
(hypocorticism, adrenal deficiency, Addison's disease)

|+ Anxiety in stressful situations’ :
» Depression in stressful situations, possibly resulting in suicide attempts
« Extreme moodiness )

| _Memory loss in stressful situations”

«+ Confusion, absentmindedness, especially in stressful situations®

« Poor resistance to stress, great difficulty to function well in stressful
situations or even react to them, paralyzed in stressful situations®,
experiencing stress as being too much, as an unfair gvent'

| Excessive sensitivity to human suffering'*

i» Excessive compassion for the pain of others S

Character |

o Imitability™

« Negativism (experiencing reality as being more negative than it really is for
othars)**

« Feelingof being a victim™~

|+ Paranoid-like reactions: accusatory behavior, quarrelsome™

Behavior |« Frequent screaming or yelling'

|« Excessive emotions: outbursts of anger or anxiety, panic attacks’

|« Sharp verbal retorts, use of strong, dramatized words’

Note: due to ' adrenaline and other catecholamine discharges

? low biood sugar (hypoglycemia)
“inflammation
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The principal physical complaints of cortisol deficiency are summarized in the table bealow,

PHYSICAL COMPLAINTS of Cortisol Deficiency
|+ Excessive thinness |+ Fatigue, low energy,
[+ Tends o be underweight, especially during stressfyl
Physical difficulty gaining weight | conditions®
appearance |+ Sometimes cbesity because of (* Bumed out syndrome,
| bulimia due to sweet and salty | | sometimes transient, but
. | food cravings Energy/ great difficulties to -
= Acute hair loss Vitality function after emotional
Hair |»  Alopecia areata discharge’®
_ |+ _(hair loss in plaques) . * In upright position:
Head + Headaches at stress™ drowsiness, empty-
» Inflamed skin lesions: skin | | headedness, distraction,
rashes (nettle rash, eczema, ! absen!lmlndeﬂnesa day.
. psoriasis)® | 5 dreaming, vertigo
e *  Vitiigo (depigmented skin flem > Longer sleep
areas) empe- | $i|g|11 fever from time to
* Cheloids (thick scars)® jrature | time
 lregular brown spots® i
»_Suntans easily® |* Intense hunger attacks®
N * Myalgia (localized muscle |* Sweet, sugar cravings®
Muscles pains)’ | Food |* Mausea, anorexia, esp.
and » Tendonitis {recurrent tendon for meat®
tendons inflammation), especially as |* Salty food craving®
_ _positive tender points)®
Joints = Arthritis (localized pain, [ » Gastroenteritis, colitis
i _deformities of joints)®  Digestive|  With abdominal pain,
bloating, diarrhea®
. E;edismsitiﬂndtu all Icir}]ds of | » Nausea, vomiting®
inflammaltory diseases’, e.qg: o : v i |
» Acute allergies: ENT (Ear- | Nerves E;;?sﬁ”e e
Nose:heoed) shomiee. . e e R
Inflamma- CONMCIVTS, OIS, nMe, | tions medications®
tions pharyngitis, asthma, food Prone to infections®
allergies i e
« Chronic inflammatory Rl }Fifr:é:tlmurr;unﬁleusm
diseases: theumatoid I i RRCORNLINL B
arthritis, connective tissue | lions e gz“‘?:;:"pmﬁséﬁms‘
: usitis, is,
clasagee (0.0, hous) | bronchitis, pneumonia, ...

Mote: Cortisol deficiency symptoms dus to: "adrenaling an
sugar (h y.:mg.'y::&ma&a};"fnf.‘ammn'orr;'.fr_ym'lafrem.'a with ki
disturbances in blood (electrolyte) imbalances, azotemia -

With this basic knowledge we can now examine the detail
having a cortisol deficiency.

matriuresis “mineral or nitrogan

ACTH overproduction

d other catecholamine discharges; low bioad

$ of the body of patients suspected of
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4. Physical Signs of Cortisol Deficiency

What are the physical signs of cortisol deficiency?

These physical signs are summarized in the following table,

Physical Signs of Cortisol Deficiency: Table 1
Physical (e Thin body’
appearance |+ (Obese if sugar cravings)?
* Acute hair loss (the hair that fell out usually has
Hair elongated hair roots)®
|*__Rarely: alopecia areata®
* Yellow-brownish face®
Face [+ Hollow cheeks'
|* Brown (hyper pigmented) spots on face®
» _Painful sinus points®
Eyes * Tired look?
and '+ Conjunctivitis (with inflamed eye globe)®
eyelids s Dark circles under the eyes®
| Nose |+ _Rhinitis® (colds) .
Bais * Erythematous (red) inflamed tympanic membrane®
= _Inflammation (otitis)® g
Pharynx » Pharyngitis (inflamed red throat)®
i » _ Tonsilitis (Swollen, erythematous tonsils)®
| Neck |* Tender, swollen lymphatic nodes®
| Bloated abdomen
Abdomen |« Pain upon abdominal palpation®
= |+ Colitis
Armpit '+ Brownish armpit fold® :
it [* Heavy sweating in armpits®
| Elbow '« _Brown elbow fold*
Hands |+ Wetpaims®
Y |* Palms: brown skin foids* o =
| Feot o Wetsoles® R
* Episodes of above normal temperatures
Temperature | -98.6°F or » 36.6T (in women not taking the pill

during the first — follicular — phase of the menstrual cycla)

s

s el | i e il T =ad

Note: Phy?maf signs due to the following mechanisms typical to cortisol deficiency:
5 inadequate food absomtion

3

fow biood sugar {hypoglycemia)

excessive inflammaion

* overproduuction of ACTH (adhn
. Weak and the pituitary is hea
" higher adrenaline levels

enacomcolropin); pigmentalion occurs only when adrenals are
fthy enough to secrete high amounts of ACTH




Physical Signs of Cortisol Deficiency: Table 2

: +__Possible hypertension in stressful situation®
Muscles and | «  Painful muscles with pressure®
Tendons * Painful tendons with pressure (positive tender points)®
» Inflamed joints®

Joints * Rheumatoid arthritis
. = Painful joints upon mobilization

Spleen +__Painful spleen upon palpation®
* Plaques of skin rashes (e.g. eczema, psoriasis, nettle rash)’
* \Vitiligo (white depigmented spots)
Skin * Cheloid (excessive) scar formation®
* Iregular brown spots, melanoderma, nevi (darker brown birth spots) and

scars, darker brown skin (in Caucasians ), brown £pots in buccal mucosa,
brown skin folds®

Behavior *  Nervous, immitable behavior 3

| * Accusatory or "being the victim® language'
Language |« Shamp verbal retorts with often melodramatic words that have negative £

- | andlor aggressive connotation (“terrible”, “horrible”. “impossible”, etc.)’ '

Lungs +  Wheezing (if asthmatic)
Heart | + Tachycardia®

* Hypotension e
Blood [ : =
pressure Orthostatic hypotension

Note: Physical signs due to the following mechanisms fypical to cortisol deficiency: * excessive
inflammation; * overproduction of ACTH that next fo stimulate greater cortisol production by the weak
adrenals stimulates melanine production by the melanocytes, resulting in increased pigmeniation whan
the pituitary is healthy enough to secrete high amounts of ACTH ; ° higher adrenaline levels

After checking for complaints and for typical body signs of cortisol deficiency, it is important to
look for other diseases that may develop more easily with a cortisol deficiency.

5. Susceptibility to Diseases

Cortisol deficiency increases the susceptibility to many types of diseases Inflammatory
diseases such as acute allergies (such as ENT {Ear-Mose-throat) and food gllergies, asthma),
infections (fiu, mononucleosis, etc.), chronic inflammatory diseases (rheumnatoid arthritis),
connective tissue dissases (lupus, efc.)

Patients with low cortisol levels or adrenal fatigue have an increased risk of dving under life-
threatening conditions such as severe infections or multiple traumatic injuries because thess
patients are unable to secrete adequate amounts of supplementary cortisol when needed.
There is empirical data 1o support a comelation between cortizol deficiency and psychiatric
diseases such as paranoia and autism.

After this check it is essential to require lab tests.

[ Gl SR Tie ]
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6. Lab Tests for Cortisol

IMPORTANT NOTICE: Do lab tests for cortisal in sedentary conditions! Avoid stress and
intense activity such as hurrying, being in a traffic jam, and vigorous exercise 24 hours before
and during testing because they abnormally increase cortisol lavels that may mislead the MD,

What are the main laboratory tests for confirmation of cortisol deficiency?

Lab tests for diagnosis of cortisol deficiency |
Type  Test Time | Optimal' | Pr. Deficient’| References  Value | 5
: 180 0-130 100-250 ng/mL* j
[lowicomedt: | Sosi = 0360 276-690 nmoii| =% ¢
D {moming) 20 | 0-13 : 10-30 ngymil | - &
Fhecomedt. | 55 036 | 28-83nmow] Med -
| o >45 0-45 30-100ng/ml* | Low
Yol Coind) “EPM [ >i25 T o125 80-275 nmol /I*
I oy " 10-12 0-7 2-20 ng/ml | Med |
|Fmecoisol” - | afemoon) |—2 0-20 5.555 nmoll| |
| Total cortisol”® | 15.60° | Increase | Less than | Med
after | 2 E X | lﬂ'ﬂ%- |
| Total cortisol ACTH- | bassline increase hastﬁ:::fgjgs | Low
{ CRF- cortisol | above basefine
ACTH | stimulation | Increase valuas Low |
R High =70 ,
(ACTH | 7-9 AM 45 | Low < 25 20-80 mg/l : Law_
Transcortin (cBG) | Anytime | 30 | > 40 _20-50 mg/l | Med |
| Free cortisol _24h | 70 | 040 | 10-100 pug/24h| Med
== ' B 18 | 010 | 58-158mg2ah| |
| M n r : L. ——
oan |17-Oatercids® | [M" TG e umovzah]
(pas chromatography) | ™ [Wo- | 857 |  0-55 3.7-8.5 mg/24h
. [ |men 18-19 0-15 |  10-23 pmol24h
Moming | 2030 |  0-10 5.1-40.2 nmol/L |
; - | Noon 7-11 | 0-5 2.1-15.7 nmolf. |
Sallva |Free Cortisol Evening | 60 | 04 | 18721 nmoir] M
Night § | 025 | 099.2nmoil|

Notes: "“Pr. Deficient” means ‘probably deficient’, relates to levals whers patients are generally free of

: complaints and signs of cortisol deficiency.

: The test value is the estimated usefulness for use in pracice.

" The free cortisol is bast obtained by calculation of a formula based on total cortisol and CBG, rather
than through direct measurement. This is because of the excessive fluctuations of free cortisol, while

. lotal cortisel and CBG are more slable
When it is not possible to oblain & 24-haur uring collection, two or three biood measurements of total
contisal, transcortin and free cortisol in the morming, aftemoon, and evening, and'or ACTH-stimulation
lest can be done. However, this is less accurate than the combination of morning values of sarum

. COrtisol with 24-hour urine cortisol and total corticasteroids.

"Based on recent studies, the amount of ACTH fo inject should be 1 microgram (ug) and not 0.5 g, nor
the high conventional 250 ug. To obtain 1 pg from the classic 1 mi sofution with 250 g of ACTH, inject
0.04 mi of the 1 mi solution with a subcutanaous syninge into a sterilized 10 mi physiologic serum
solution, then extract 1 ml of this newly formed mixture fo intravenously inject in the patiant

, The wrinary 17-hydroxysteroids must be measured with e gas chromatography technigue

" The saliva test allow measurement of the circadian rhythm.




Cortisol and other Glucocorticoid Medications

The drugs to treat cortisol deficiency and their indications are reviewed in the table below.

Il. Cortisol Deficiency:TREATMENT

| Dose Indication:
Route | Product | (s ed[;:ts:rw | (stress, sch?;;:lﬁe Cortisol deficit with | Value
infection) main sign:
| Cortisol Women: | 2todx |1%cheics for | T
Oral | (Hydrocortisone)| 15-40 mg/day | 15t03x | per day |e Fatigue Hiced
(Cortef®, | Men: the (mainly |+ Low stress g
Hydrocortisone®) |_21:|-50 mag/day | normal | moming resistance ! -
- isone 1.25 x the dose | apd [
Oral "a::::ate pas rtisﬁal dose midday) Iznd choice Med
Prednisoflo)ne™ = [+ Inflammato E =
o] {Pre:lniiz{rt@}h Er'5'?'5""E"Jr'ja‘-"rl Lok G:aeas:asn"gwmcmi Mad
. 1'51:.13 ¥ | { * Inflammatory dis. i
Methyl- | rimat o |1choicefor. |
Cral |pradnlsuione 2-6 mg/day | e 1x/day | Ar. hypertension | Med
{Medrol@)® - |+ Frequent edema, |
ot ] | | lo Obesiy |
Methyl- - i |+ Rheumatoid
IM | prednisolone | i uﬂaﬂﬁ mg 5;:;;? I crisis, allergy Low
|(Solu-medroi®) | % | - prevention '
| Methyl- - !
IV | prednisclone 40 or 100 mg | - Ix/day | Allergy crisis Low
- (Solu-medrol®) X 1L '
_Elral :Dexﬁmethasana”;_ Gﬂ::ﬁ]ﬂ?ﬁ : 1x/day ‘. :;::nli?:r_“m;;&eﬁ Low
| IV |Dexamethasone | 5-10 mg/day | . 1x  |= Surgery Low
Buclesonide |
A;rln- {Pulmicort, | 50-400 ug/day | - 1-2 x/day 5 :sthrna. Low
| Rhinocort®) ! | ypouer

Notes: « IM » means intramuscular, « IV » infravenous,

men &0 mgiday.

" The recommended dosage for patianis with a fofal absence of
surgical remaoval of the adrenal glands for exampie) is approx

endogenous cortisol production (after
imataly for woman 40 mg/day and for

2 Methylprednisolone and dexamethasone are poar salt retainers (present a low risk of swelling)

prednisane and prednisolone are intermediate salt retainers, while hydrocortisone has the best salt
retaining ability; on the contrary, the synthetic derivatives such as metfyipradnisolone and

, dexamethasone have better anti-inflammatory action than bisidentical ydrocortisone.
* Pradnisons is tha pracursor that converts into prednisolone for activity.
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Which Glucocorticoid Medication is the best?

Which glucocorticoid medication is the best for a patient to take for the rest of his life?

Hydrocortisone, the bioidentical hormone, covers most cases of cortisol deficiency and is the
best for most life-long treatments. Synthetic derivatives work better as a temporary treatment
for acute inflammatory diseases such as infections or allergies, oras a prolonged therapy for
chronic inflammations such as rheumatoid arthritis or chronic colitis.

In cases where a synthetic derivative is indicated, the tactic is to start with a synthetic derivative
during the first six months and once the inflammatory disease is well under control, switch over
to bicidentical hydrocortisone,

The usual medications for treatment of cortisol deficiency in recommendad order of use are
presented in the following table,

Indication: Cortisol Deficiency

Medication with as main problem(s):

Strong points

T | F

P Low energy or mood, fatigue,
low resistance to stress, etc,

|= Low blood pressure

« Most cortisol-deficient states |

Bioidentical hormone, fully
adapted to the human body.
More efficient for energy, mood
and blood pressure (high salt-
retaining capacity)

Hydrocortisone

* More efficient against
inflammation (including infection)
Intermediate salt-retainer and
thus has blood pressure
increasing capacity

* More efficient against
inflammation {including infection)

|* Does generally not retain salt and

fluid at smaller (physiological)
doses, nor cause weight gain

(except if the diet is rich in

sweets, grains and milk products:

see dietary recommendations
below)

Provides the longest (48-hour) |

action

s Acute or chronic
inflammatory or infectious
diseases: flu, rheumatoid
arthritis, allergies, efc.) [

Prednisone,
Prednisolone’

=  Fluid retention [
Hypertension :
Chesity

Methylprednisolone |

L

* Hirsutism (excess body hair)
caused by excessive levels

2
Dexamethasone of androgens from adrenal Is the best drug to block the
b |  overproduction of androgens by
gland onigin
| __the adrenal glands
Notes:

. Prednisone must convert into prednisolone in the body to become fully active,

* When using dexamethasone, we sirongly recommend lo reguiarly check the androgen (17-ketosteroids |
and glucocorticoid {17-hydroxysteroids) metabolites bafore and during treatment in the 24-hour urine.
For further explanation, refer fo the Follow-Up saction that follows.
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How to begin Cortisol Therapy

In most cases, cortisol can be started at the estimated dose. The minimal efiicient dose in_ o
women is usually 15-20 mg per day. In men, it is about 30 mg per day divided in at least two
separate doses: one given in the moming and one at noon.

The recommended dosing for cortisol is shown in the following table:

Important remarks:

Persons with obesity generally do better on methylprednisolone (Medrol®), which at 4 mg does
nof usually cause edema and weight gain. However, if edema and weight gain occurs, it is wise
o start at 2 mg per day and then increase slowly to 4 1o possibly 6 mg per day.

How to start Glucocorticoid Medication? _
Patient | Cortisol | Product —__When to take the medication? ——J—==
(sex) | Deficiency | _ 7-8AM_[12PM] 4  Before bed} |
|_Borderline | Hydrocortisone 15mg | 5mg : =
| Mild Hydrocortisone | 20mg [ 1omgfis
| Moderate . 25mg | 10 mg| (5 mg)
| Severe to total Hydrocortisone 30mg | 10mg|(10 mg
Men | _Borderine | Predniso(lojne 2.5mg [
Mild Prednisoflojne | 5mg [&
Moderate | Prednisoflojne | 6-7.5 mg
| Borderline Methylprednisolone | 2 mg i
[ Mild Methyliprednisolona 4 mg ]
Moderate | Methylprednisolone 6-8 mg T
| Borderine Hydrocortisone 10 mg 5 mg
[ Mild | Hydrocortisone 10mg | 10mg . fe
| Moderate ' . 15mg | 10 mg|
| Severe to total Pitoneane | 20mg | 10mg| e
Borderling Predniso(lojne 25mg [ P vl
Mild Predniso(io)ne Smg [EESE =T ; 1
W - - - ;
Eate Moderate Predniso(lo)ne _75my [ i s
Borderline | Methylprednisolone |  2mg |- ie s s : Py
Mild Methylprednisolone | 4 mg - 2 g
| Moderate { Methylprednisolone |  6-8 mg - ;%
| Hirsutism Dexamethasone ﬂ.l-ﬁs o et %
Sensitivity to hydrocortisone: e
i
Persons who tend to be sensitive to medication should star hydrocortisone at half of the 25
eslimated dose for two fo three weeks. If case no signs of intolerance such as fiuid retention e
occurs, then the dose may be slowly increased by 20 % every two to three weeks up to the =
oplimal doss, T
o
Obesity, swelling: e

How
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How to prevent adverse affects of Cortisol

19 Add anabolic hormones such as DHEA

Excessive catabolism {with osteoporosis, skin thinnin

from cortigol treatment. Adverse effects of cortisol treatment appear at excessive doses or
when the levels of anabolic homones are low, Concurrant treatment with anabolic hormenes
such as DHEA prevents the tissue wasting as shown in animal studias in many tissues from the
brain to the heart, liver, bone and muscles. We strongly recommend to correct any anabolic
geficiency at the same time as the cortisol treaiment. Oyr most frequent association is DHEA
with cortisol, thus mimicking the healthy body's normal reaction to stress consisting of
increased secretions of both ho rmones in relatively equal amounts,

0. elc.) is the main adverse effect to fear

29 Eat protein

Increased protein intake ma

Y prevent the tissue wasting of excessive glucocorticoid treatment
as shown in animal studies,

Indications

The main indication for cortisol treatment is cortisal deficiency.

Other indications: Cortisol and many glucocorticoids derived from cortisol are used with
success in various other indications from allergies, asthma, to rheumatoid arthntis,
gastrointestinal tracy inflammations, Systemic infections. chronic sinusitis, and many other
infla mmatory diseases. For acute ilinesses, glucocorticoids are used temporarily, but when the
condition becomes chronic, it can require long-term glucocorticaid treatment.

Cnntraindicaﬁnns to Glucocorticoid Treatment

There are wo fundamental contraindications o
necessary or when it coulg cause harm,

First, cortisol treatment is not needed when lab tests are normal and the persan s healthy. In

that case, cortisol treatment will generally not help and may, on the contrary, cause harm,
cond, cortisol treatment — BVEen appropriate replacement doses of corisol —May cause ham

it the patient does not have sufficient levels of anabolic hormones sy

hormones to counter cortisol's catabolic effecis The catabolic effects

excessive breakdown of the tissues of the body which rasult N osleoporosis (loss of bone

tissue), skin atrophy (thinning), ecchymaosis, petechia (bruising) and immunusuppressjnn

{decrease in immune defenses)

So the recommendation is to freat only whan necessary and to do it safely with the smallest

effective physicragic doses and with simultaneous correction of any deficit in anabolip
hormones,

cortisol supplementation: when it is nof

185
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How to boost Cortisol Activity and Treatment
There are many ways to naturally boost the daytime cortisol levels and reduce the night-time
corlisol levels.

First of all, improving the lifestyle, including the diet, helps to increase the cortisol
levels.

The principal lifestyle changes that boost the effects of the cortisol produced by the body or
supplied by treatment are summarized in the following table:

How to optimize Cortisol activity and treatment

— What To Do [ What To Avoid
« Increase exposure to sunlight | L Y i
Light or bright artificial light, esp. in { m.--::_nd living and working in semi-darkness
[ B during the day
the moming

|'s Avoid alcohol, vinegar, caffeinated drinks*
Avoid sugar, sweets, soft drinks, cookies,
bread, pastas and cereals®

| = Foods to choose:
! + Eat small frequent meals®

Diet | » Follow a “Paleclithic” diet: : ;
ol r
| Srists: vegetables, fish, eqgs, Avoid cereal fiber (whole grain braad, bran
[ flakes)
poultry meat

| + Avoid milk products

s Avoid excessive chronic stress, including
Stress strenuous physical activities, especially in
| the evening or at night®

Notes:

" Increased exposure to sunlight, especially in the moming, and maximized darkness at night, by
sieeping with an eye mask for example, which helps having optimal cortisol levels during the day and

_ minimal cortisol at might.

© Alsach meal blood levels of cortisol tlemporarily riple.

? Digtary saturated fat is necessary for the production of cortisol as saturated fat cholasterol is the iirst
buiiding black for corfisol synthesis

* Bewverages with caffeine jcoffee, tea, and cola) and aicohol should be avolded before bedtime as
caffeing can increase cortisol and considerably reduce night-time secretion of melatonin, a hormone

; ihat tends to reduce any cortisol production at night.

* Digtary starch and especially sugar and sweetls increase the biood sugar leved, which in tum reduces
covtisol proguction,

¥ Excessive prolonged stress exhausts the adrenal glands that finally become unable to produce
adequate amounis of cortisol anymore (burm-out syndrome). Evening or nigh-time stress is a strong
stimulafor of cortisol secrafion, bul depleles the adrenal supply of cortisol, resulting in decreased
cortispl levels for the next moming at a fime when the serum level of cortisol should be high,
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carci » IMITOEnE Can b used as 3 pallianive drug. | HOMane may pro- ;

long recurrence-free survival in patients with radically resected adrenal f.._u“..r__ Hg Etiology of Chronic Adrenal Insufficiency

_ carcinoma and is presently fecommended even in apparently discase-free subjecs
fellowing surgery, Star tngs diose is 250 mg gid and wirh gradual inerease o

_ ance bevels (24 piday) should be assisted by monitoring mitotane levels to achieve,

whenever possible, crapeinic levels (14 ro 25 reiml) Severe gastrointesting

effects (nausea, v niting, diarchea) ocour in 8l f

Prirmgur : o
_:zﬁ...._w.._._a adrenal atrophy (autoimmune advanalitis, with or without other components of the

dular autclmmung syndrome type 1 or 2

Jer-

of patients. Ceneral Vil polyg

_ SYSITI fOXig _n__. [T _"___.._._r.__...r —_..?.__..__..rr. VETTIGO) 15 LSRR TRRTHIT] __n._..__._.,_.. _.u—.mn.rt_..x:_.-_._n__._e disesace
.x i . Tuberculosis
| fat-soduble, Hy percholesteralemia, which usually requires reatment wi HMG
CoA ictase inlubitors, dien develops as the dose of Mitotane is increased _.,zm,n._,.__mm_._xum_v
toward the effective range. Because hypoadrenalism can oecy: and because mi. vmqnhu__”._.nm_m 1
| nees cortisol clearance and jng reases CRO, serum cortisol amd Uiy feoplaskic __._z_____n o
i | b ardar g Hemochromalosis
| free cortisol should be monirored. v advanced or recurrent disease, chemather- ;
i apy consisting of croposide, doxoryhici nd cisplatin can be adeed 1o mitaane, s o y i
| b s : Foliowing bllateral adrenalactomy
| | achieving benefit in up 1o half of subjecrs rreared. S and ganalic hypoadrenatism
| _ c Ectopic ﬂr_n_._.._..-m nu.-..ﬁ—-..ﬂ-.—..ﬁ b " ACTH resistance syndromes
| 1. Surgery. Removal of the At H-secreting rumor is the treatment of clioice byg =
| 5 wsnally not feasible because af the matire of the underlying process | Secondary
cinomma of the lung), Adrenalectomy can be considersd in cases of ingdo Tuwmicss
| imoperable timors such as some medullary carcinomas of the thyrogd, | Pituitary bumeo
| 2. Adrenal enzyme inhibitors are useful in red ng hypercomisolism in LCTOpic Craniophanymnigiema
[ ACTH syndrome. Tumar of the third venricle
a. Metyrapone, an || ._4....._::“r.r...n. indibiton, ar i average dose of 250 1o 500 E | Pauitary infarclion and hemormhags
| mg i, provides an ehlecrive means of narmalizing corpisol leyvels, This agent | Posipartum necrosis (Sheehan syndrome)
[ can lead to increases in _._p.:.,_.w._.._:._._..:.,_...?.__:... which has sufficie neralocogy
| tcoid activity to capse hypertension and hypokalemis, Granulomatous diseases
| b. Aminoglutethimide, whih blocks the sonversin of cholesterol 1o g3 Sarcoidosis
pregnenolone, can alse be used starting ar 250 Mg qidd, up ra 2 g daily, Because Following hypophysectonmy
hypoadrenalism £an resulty monitoring of therapy (plasma coris , Urinary Sterokd wilhudrawal - =
tree cortisol) is mand oy, | Aminogluret de also enhances gy metahaolism - ——— — —
of dexamethasone and can cause liype dosteronism, _. ACTH, adrenccoricotnopic I - o )
€. Adrenclytic agents such . ik lical adrenaleceomy) can e used = - =

when cantrol canmot ?.:_:.::5_.:..E..:.:n:._ sor aminoghitethimide, M.

fis i5 admimistered eigher alone or in addition 1o the enzyme mhibirors, - Il. CHRONIC ADRENAL FAILURE (Table 12.2)

d. Ketoconazole, 1 anif nigal agent, is perhapsihe firat choles for antiadreng| A. Primary adrenal fallure 3 Iy when there is nearly complete
therapy, because i is an etlective and simple means o contral hypercorisolism, 1. Etiology. Primary adrenal ; evalves _:.”___ur when € .
This agent blocks steroidogenesis at several levels, the most important being destruction or infiltration of the adrenal glands. f cases, 50% of whom present
thee 20,22 Jes; olase catalyzing the conversion of chalesteral to pregnenlone, r a. Autoimmune adrenalitis accounrs ._. WL Cage " ahalandiliion:
Doses range from 600 ro | 200 mg/day. The major toxicity is hepatocellular, with additional forms of a _: i __F__H_MH.:::._:& - :_r__“:____,__“:. syndrome ty e

enzyme rests must be followed. Iy may cawse hypogonadism. Paticnrs foamimune syndrome type | or L Palyvg il

have been maintained on this agent for years with z._:_.._ respimises. Because I, also known as .uu—:w:aﬂﬁq_:n_uﬁ.:..ﬂ-nmﬂn.n_.mﬂ.m uﬂu“._n”.nwﬂ:ew_q rn_.w_n._.n._.n.w.ﬂ_”.uq
ketoconazole blocks early (as well as late) in the steroid pathway (cholesterol 1 {APECD), is an autosomal recessive disorder with mu

ton wirh 100,

side-cl

e chiald _..._.._ HELTIS
ucocutancous candidiasis, Hy

ki m

cleav; Beeneyme), there js
stervids, Therapy ¢a
glurethimide).

accumulanion of ogher putenitiallv roxi mune regulator gene and is

b combined with othes ARENTS Mty rapor ine adrenal failure, hypoparathyroidism, and Juconisnteus sl

pogoenadism and malabsorpe y also be 1__”..4 .:_. n ik

type Il polyglandular astoimmune syndrome, which is s

8 of type | diaberes mellitus, autain
| nadism, and RTINS A Ut

hummz.h:_-. _zmc—u-u—n—mzn{_. component (see Table 12.2)

b. Infectious disease is ano cminared -_.ﬁw!..n:_un“u.:q_"””.
sl il leading cavse of chronic adrenal failure in the Brsr hall al this century, 1

Adrenal (or adrenal cortical) insutficiency can he caused by: ACCOUREE adr

A. Primary disease ar the adrenal level, invaly ing destruction of =909, of the steroid-
secrening cortex (Addison disease),

B. Destrucrive prosess at the _._....?._H___..__,__._._F.._._..____.
deficiency jor hath),

C. Long-term SUPPression

5% of cases, The

gher-dose ster
I tungal infections, an exception being can
destroy the adrenal gland. Histoplasmosis s the most common

1 the Unived States, and South American m_mm—u._._._u_n.oﬂ_.n _,_F H_“,. IMENsE
the :mui:ni!.?ﬂ::::&rnn..n:n_ (HPA) axis by . nom cause in Sonth America, Because ketoconazole but mor fluconaz
Heenaus or endogenous glucocormicoids fallowed by inappropriare withdrawal, Ericonizole inbibits waroid s

pin accelerates cortisol

iy level, leading ro CRH or ACTH




B. Secondary adrenal Insufficiency, Clinigally,

PrEmentation. The hyperplamentation can be diffpge
noted around the lips and buccal membrines and i exposed or pressupe
the knuckles, kne % feer, elbows, and bely il by aliple o
generalized ran may be seen along with areas of viilig
5. Hyperkalemia OLCUrs in 61% of primary dige 5,
e common, because of the combinge] flhect of loss of
absence of the Physiologic inhibitory offecy of cortisol on ATM | secretion, e

WAler retention, Secondary hypoadrenaligy von the other hang, jg accompanied by
hyponatremia bur not by hyperkalemi -

By €

be quire subile, presenting only as weakness and tamigue,

It does nor ciyse
... . ! ; ause hypaoal
dosteromisi, he ause the renin ANEIOtEnsin syspe -

proshuction from the zopg Slomeruloss, Twe clinical features ..y |0, listinguish
Priffury q.:u._: secondary adrenal tiseag (1) hyperkalemia __... ::ﬂ__h_.___p_““ ey __.u
inchiary __:.._.z.. but hyponatremia Is comman; (2) _____u.u.._____.u_...nn_n:or _:_ ,m,
NOE present in secopdag v disease, becayse ACTH and MsH bevels are low: s
Additional clies of secondary adrengl nsulhiciency are concomitant J_....___ MY
af hypogonadism and Iy pothyraidism, refle, ting deficiencic Sing hermn
(L} follicle-stimul, g hormaone (F51) thyraid-stimul
growrh hormane () I]. i\ .

& luteinizing hesrinone
anmng hormone (T5) 1}, and

M. AcuTE ADRENAL CRISIS

A. Etiology, F.__:::_.... adrenal insuffe ney canfevolyve ing b ACUEe

B.

Irenal crisis prec
. il : i 5 Precipi
tared _“_._ SOVEre | -n;.._”__:_u. n_..__.:_._.._, ar ..____.*.n.n.u... Lk

linical Prosentation includes high fever, dehydration, nayses vommg, and hy-
Petension thay evalves rapidly o circulatory shock, __ﬂ._x.qr._.__::; :..ﬂ,___.e Y-
TPEMIa are seen if mineraloco ticoid deficiency s present. Eley ted blood urey _ “__.

gen (BUMN) and sametimes hypercaloemia reflect exr .r._..__z_.._q.:_:_.“ -:..;.. i

V. SUPPRESSION OF THE HPA aX|s

{

L
1%
i
H N
b
iy
ri
£r

Tis

Privducing HpPA SUPPression

hronic glucocory i therapy resulrs in *Uppression of the Hiey
pribsility ro Hpg suppression, with regard o sreraid
variable. HPA SUPpression can m

axis. Individual LS
: : disage and duration of therapy,
HIESE 10 severg WilNs, Suc cakng H :
Pression, and hyporension (CCUFTING upon cessation _:..ﬂﬁ.:z.n_”..ﬂ___q.”h._..””_“_._”“q_.“_,”_.__.,.:...___m__:
Irenal crisis can ensue during major seressfyl situations when glucocorticaids _._u...._.._.__:__”.
cappropriately increased, Hpa BUPPTESSION can present as undye Prostration . Turing
Follonwing relar vely minor intercurrens Hress or ailmenrs such as mild “u ) x.h, e
tory viral mtection. Subjecrs may present with no over clinical m ____:i“__—: __ﬂ.._.zv._._.
y subsclinical ar biochemical evidence of Hipg sUppression | ___...:_:.._....:_ il I .u.. ”E: y
extgenously administered ACT} I). The following situarions should he ¢ ::.....m.:-.,”_._ ._(”

Any patient wha lhag taken preduisone at 4 dosage of 15 to 30 mg daily for 3 pe 4
wieks, Suppression of the Hpa Axis can lase for 8 o 12 :

. murnths after SRR
..q__r._.:_.:_.._.__.__ n_:...ﬂ.___.._. e

a dosage of 125 mg daily fog
AMeT Cessation of _"_._.n...a_.:_.

A\ny patient who received prednisone g

SUPPresson can List for | pg 4 minths
Any patient who has been treared with glucocorticnids and exhibits a subnormal
Fespisiise o the ACTH fest, regardless of dose amd dur ; 43
Any patiens wish ( ushing syndrome whe underw
adrenal adenoma or
tmtary adenomg,

4 weeks. Hpa

Atven of therapy,
SSTWENE surgery for remowal of an
ar transsphenoidal remaval of AUTH-secreting pi

S Ew FETH]

VI. DIAGNOSIS oF ADRENAL INSUFFICIENCY

A,

B am, Serum cortisol, plasma ACTH, and plasma renin activity (PRA). Liiless
the patient has low B (a fairly uhcommon condition), serum Cortisol , |
5 practically indicarive of hypoadeenalism, The ACTH IRMA s 4 ,,...____.__“._n.h._:ﬁ.;..
fary tool, because A TH concentration olten rises even before J_E__u____...:: ._: g
m plasma corrisol e an pomary adrenal Fifyre. When #._,::. ool il

1 cortisol is lovwe,

burt is usually spotty, being

assiere lines, Multiple freckles and
I aurommmine adrenal;.
d hyponatremia 15 ey
aldosterone sCretion and
ading 1o

secondary adrenal insuff IBNCy can

M IS InEce ro congro aldosterone
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frroaprenly collected and fransported plasma ACTH levels should be ¢ learly elevaned
in primary adrenal insufficiency, A plasma ACTH =50 ra 1K) pafmil. indicares pri
mary adrenal insufficiency. Low cortisol le vels associated with low Al TH congen-
tranans are indicative of secondary hypoadrenalism, and secondary hypoadrenalism
is also suggested by the combination of low cortisol levels with inappropriarely *nos
mal™ plasma ACTH. ACTH level <30 pEml s particulardy supportive of the diag-
nosis of secondary adrenal failure, PRA is typically increased in primary bue o in
secondary hypoadrenalism, Whey & A, serime cortisol s bigher tham 3 jigldl.
additional testing will be required to o wifirmn the presence of bypoadremaliss

B. Rapid ACTH stimulation test (cosyntropin [Cortrosyn] test). Cosvir P s a
porent and rapid sumularor of conisol and aldosterone secretion. The cosynrropin
test can be used on an inparient ar outpatient basis, amnd tme of day and food inrake
do not alter rest results, In g previously undiapnosed patene it can, and indeed

should, be performed even in ghe emergency room, while glucocorticoid replaceiment
with dexamethasone is mitiared concomitantly,
1. Procedure
a. Draw blood for baseline seram cortis il, alidosterone, and ACTH Aldosterone
and ACTH will help differentiare primary from secondary adrenal hypofunc
rion,

b Inject 230 ug of cosynteopin either intravenously or intramuscularly. For in-
[raAvEenonus injection, _._::__...,_5.,.:___.:_:_._ in2 o ¥ ml of 0,9% sodium chl wricle

nd inject over 2 minuites,
€. Obtain repeat samples for serum cortisol (and aldosterane) 30 and 60 minuees

following ACTH adminisreation,

2. Interpretation. A normal adrenal response o ACTH consists of a rise in SETLm
cortisol to 18 ughdl. or preatet. A higher cutaff of 20 rtdl. is also used o
mcrease the sensitivity of the rest. A non il respamnse effectively rules our [rrimiary
adrenal insufficiency, Patients with secondary adrenal mnsubhcicney ustially show
a blunted FESPOmse 1o vy nErcepan b o ._.,_._:_.._____ Iarve nirinial TeSpMENSe.
Bascline ACTH levels in primary adremal msubficiency are high, gencrally =50 o
100 pgfml, whereas bevels in secondary adrenal insufficiency are low or normal
(10 pgfml. or less), R R

vatwanon of ACTH-induced aldosterone responses also helps o dJistin

guish primary from secondary adrenal msuthciency. In primary adrenal insuf

ficiency, baseline aldosterone levels are fow and there is no respanse 1o ¢ (Y -
trapin, In secondary adrenal insuffici ncy, baseline aldosterone levels may be fow

or normal, Bur at 77 i T2 tHETe 1% a0 INcrease plasing ildosterone of at least
4 ngfdL over haselne. er—

C. The Tow-dose (1-pg) ACTH tost. This rest is more SEsInive
250yuig dose of ACTH in detecting partial adrenal gland insufficie ey, especially in
patients with secondary adrenal deficiency, The 230-pip ddose of ACTH produces
massive pharmacologic concentrations of ACTH, e eeding bloud concentrarions of
10,000 pgfinl, which is way above the ACTH level seen even under extreme cond

nds v vest only for maximum adrenn-

wil accurate than the

Eigns in real h._._.... Theref: e, the 2 _f_._:x dose
cortical capacity and overrides ny mre partial loss of cortisol function, The L-peg
cosyniropin rest should replace the 250-up dose because it s masre likely o derect
partial or more subile torms of adrenal insulficiency, particul. rly secondary adre
nal insufficiency resulting from pituitary tumors or chronic glucocorticodd trear
ment. Twa imporant limitations of this rest should be considered, however: (1) stan-
ardd 1-jig cosyntropin packaging is not commerc Iy available ar he Present time,
amd care must be raken ro produce the 1-ug dose aceurately by sevial diluions; (2)
the test may be unreliable in the First few weeks afrer acutely induced secondary hy
poadrenalism {eg., after piritary surgeryl, becanse the evolution of impaieed adre
nal reserve (cortisol response o ACTH) der these conditions requires some time,
yet the HPA axis may already be severely d imaged as a resale of ACTH deficienc V.
Single-dose metyrapone test
1. Purpose. Metyrapone sceivares the HPA axis by blocking cortisol production at
the 11-hydroylase step and lowe: g cortisel levels, This rest is used to establish

o
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il is particularly useful when Vil. TREATMENT

or confirm the diagnosis of 2drenial insufficiency

secondary adrenal insulficienc spected. Oheen, parients wigh hypothalamic A. Chronic adrenal insufficiency
OF pituitary disease have mild symproms and a normal rapid ACTH stimuly i 1. Primary adrenal insufficiency requires replacement with botly glucocorticaids & !
. toon test. Metyrapone is an inhibitor of L18-hydroxylase, the adrenal ENEyme and mineralocorticaids. |
1 responsille for caralyzing the conversion of TT-deoxycortisol (comipotingd %) 1o a. Glucocorticoid replacament i best given with hydeocortisone, ¢ lassically, _.
contisol—the Last step in contisol svinthesis, Feallowying metyrapone adminisira- i this agent was given as X0 myg in the morming and 10 mg Later in the day, It | |
il, cormisol synthesis js blocked, levels of corrise fall, and ACTH release is ! 15 now recognized thar cortis production is < 30 mg per day, so lower doses _ _
stimulared, as is the production of adrenal steroids proximal o the enzymatic should be given, cspecklly because the 30-mgiday dose might decrease boane |
L] [ o . | I-deoxycartisol accumulares, 11-Deoxycortisol ¢ be measured in _Lﬂ_ density and canse other fe atures of chronic hypercortisalism, Because corrisal
SETUI oe uewke {as tetrahydrol 1 Ldeoxycortisol [THS]). evels fall markedly a nmight, soime believe that a nnce a-day dose is sulficient.
Procedure ¥ P 1% receiving chronic glucocorticoid replacement therapy are can- |
| a. Metyrapone, 2 1o 3 g as g si gle dose, depending on body weight (<70 kg, didates for areempred vidual dose refinement because of such common
28 70 o % kg, 2.5 @ =90 kg, 3 g), is given idnight with a snack o | confounders as mstenporosis, diabetes, or complaints of easy brinising, sub-
tinimize the nansey ACCOMPanying metyrapore, tle puffiness, or Mreasing waist circumference. The of hydrocormisone, i

| B. Serum cornisol I 11-deaxycortisol are callecred the folla g morning at rather than dexa
_ H A, i se
3. Interpretation. A\ narnl respanige is an increase m serum 11 -denxycortisol of oral
_ =7 peghdL; patients wich primary or secondary adrenal insufficiency exhibir <5
#/dl. Cortisol levels should fall below 5 AghdL ro confirm adequare MEryrapone e area and cortisol turnover js nereased in obesity, Incr
blockade. An abnormal mwLyrapone test in a subject with a near-normal re also required if drugs Enown o enlance the mietabsoljsm of glucocorticaids

_ sponse to the rapid ACTH stimuldtion ress shgpests secondary adrenal insuf- are used concomitantly fe.g., barhirurares, phenyroin, rifamping, Lower doses
ficleney. The mey rapone dose needs o be increased in patients who are taking § are StEmhcant fiver disease (slow metabolism of lucocoromid

thasone or prednisone, allows close dose irar hased
| serum corgisal Measurements in the course of § po 2 howrs following
take of hydrocormisone, CCERIFEmEn v b Biplver in expremely

¢ OF very active persans, becanse cortisol SeCTerie es with body

..J_..._._ il LLE ]

whicared i

phenyrain (Dilanting, which enhamices clearance of metyrapane. Adverse effecrs I Berlabric parients, and in those with i ctes mellipps, peptic ulces, or by _
[ tyrapone include gaseric irritation, nawsea, and vomiting, The overnight pertension, Reliable indices in assessment of glucocormcodd replacemicns doses

{single-close) mervrapone rest i generally safer than the standard multiple-dose insliude appropriane weight gain and regression of pigmensation

meryrapone test; however, cantion must be applied, ...n._;_r_.,__u_. wirh Panents iy b. %35&@«:."21 replacemeant |« NECELEAry | prri adrenal insuff [
[ wham promary adrenal disease is| ikely, becanse adre il crisis can he precipi- ciency, and its dose requirements can be variable, e svntheric mineralo / |

tated. Hospitalization with fropen monitoring of the patient’s comdition 5 sng- corticoid Hudrocortisone {Florinel) is given a5 a 5 ke daily dose of () it

gested for this test, It is advisablé 1o demon Trte s0me responsivencss of the ] atter initial volume and sodium repletion have been achieved,

adrenal cortex 1o ACTH before inftiating a o ctyrapone test. IF the ACTH stim- be started on a fiberal ET | intake. Persisrent hypotension, orthostagic by !

ularion resr is already markedly Bunted,
NECERSAry.
E. Diagnosing hypoadrenalism in the critically ill patient. [,

1 the metyeapone rest

1y ot be potension, hyperkalemia, or increased PRA mdicate thar increased doses are .
needed, whereas hy pertension, hy pokalemia, or ed
al impairment of § o, Duse changes are in iner vents of (LIS mg/

v imdicate dose redug
¥ of Hudrocortis

the hypothalamic—pirui ary=adrenal axis js frequently considered in cally il pa- €. Adranal androgen replacement | 1y improve overall sense of well-being in I
tienits, especially in association with canditions such as hypotension, hyponatremia, § both sexes and restors impaired lilido in women. DHEA ar doses of 25 o 50 f
hyperkalemia, or a history of head trauma, Because random serum cortisol els i mgtday are reportedly well tolerared bhut is occasionally associated with slighi I
the crirically ill often reach levels as high as 30 w0 60 pegidl, it is clear that the di- hyperandrogenic Phenaimena in women, Lang-term effects amd safe v Femain i
Apnastc “pass” values of the sforementioned ACTH reses are entively improper for witlested, It

such panents. Very high corisol levels should not con W

cortisol secretion can be rurned o, i the critical

Lsurprise, as ACTH and d
» by acure TESPOnse Cirey

Patient education inclydes ISEPUCEon bo adjust glucocornics 1 dosage For ]
mild ilnesses and siressiyl events; in addition, patients should ; hways carry a

. . kX o " 3 5 &}
facrors | .._.__..r._:u::m CRH-like factors,” e.p., fumor criosis factor | card or wear a braceber | Medic -Aler Foundarioan} ___L__.._:_:n their steroid de- I
than ACTH. Based on the s um cortisol response to Cortrosy n, relative hypoad- B pendency, A tra veling kit thar provides cor Bsone acetare-deoxyeorticosterone
renalism is reporredly f; ely common in the 1CU sere 8- On the other hand, serum agetate for intramuscular gelf injection, and hydrocorrisone { 100 mg) or dex-

tree-cortisol response to ACTH rest is much less frequently impaired, this indicating amethasone [T mmm :
that some critical illnesses maodify cortisal bir ling in the serum because of hypogiro- Ty iS5 FECoImmengle
femnemiia or reduced CRGICRG iing capacity, Because no facrually substamiared B o. Intercurrant iliness .
consensus on the diagnostic criteria in this setting exists at the presens time, we [ apy bur not of miner
apply the following principles to the diagnosis and management of hypoadren .

eadnon ) vials f

ravenous admins

CIMETRENCY |

SUreSs reguires ; adjustment of glucocortio iof ther
alocorricaid therapy. For minor illnesses le.g., respi
il extracrion

tory
sl physical challenge), elucocoryicaid

I et infection, d

in the critically il 1 dosage is doubled uneil the condition has resolved. Vomiting and arrhes
1. Hypoadrenalism cannot he diagnosed using any of the crir E require hospitalizarion becayse they preclude aral intake of replacement ther

the noncricically ill, B apy and resuly in rapid dehydration, During major stress, the mimum daily
2. In the interpretation of random serum cortisol, serum protein levels should be ] glucocorticaid requurement is equivalent to | mg of hvdrocortisone,

comsidered.

Alrhough the necd for iy nerease i the replacement dme o glucocorti-
When clinical suspicion is reaso bly serong, and unless randam corrisol level i coids during routine s wgical procedures has been challenged in a controlled
clearly elevared (€8 =30 to 35 pgddL), high-dose glucocorticoid replacement | trial, the s slery of maintaining the regular dose during elective m 1O surgery
therapy should be ser ously considered, regardless of the outcome of dynamie has nor been sufficiently rested, 1 raditionally, 100 myg of hydrocorisone s
testing and if no conrraindication ter such treatment exises, because it has been administered mrravenously before anesthesia, followed by 100 mg every §
shown ta benefir some patients under these circumstances, howrs uniil the patient has stabiljzed postoperatively, Lower doses {10 mg of

3

LRV,




hydrocorgis per hour via cong

sccesstully applicd in Practice, and gre Perhaps suitghle for lesser
dures, Medication i Hpered rapidly (3 i
ACure situariong dov iy rig

. Uire higher doses :aE..__:..?:._F.::_.,.:_:..
byl e ornsone at high doses has suifici

Casrrophes of CIMETReNcies (e
myocardial infaper FEreament g i acuge
2. wgﬁuﬂaiat_:unaﬁ_iu ccondary adre
tire minerg bocorgge i replackm, . ey VO e replacem,
‘ocanse af the agso, iared Eonadaotropin deficiency
B. Acute adrenal __h_na_-ni!_.._ crisis ;
1. Iner ivenous hy _.—_.:,..:__.:J:__ﬁ [N g ) g
2, Intravengogs saling gy Elucase,
a. | q.f“q::___._..f:.__e, M g every g h
heaars, 3
4. Hydrocortisane 15 then tapered during recoye
daily dose every day, wril 4 Mamtenangee
W days, Onee gy dose of hydrocaor
mpfday) is adde.
C. HPa Suppression

1. _p_.n..nnun.nn_, glucocorticaiyg therapy, Puring Ireatment wigh ph ks Cologg,
doses of glucoc, nicoids, the goral . ily dose g Steroid is besg Even as g sip,
gle bramg dose g Prevent complic VIS, wsinngg .,__:_:.._...:_:" Blucoeng thcoigds

:___._.?:_...::_..:__F Prednisone) T long: CHng apens (dexamerh 1s00e, he
. . . | “ri : |
clomethasone), .f_:_u__l..wﬂ.:u.h ARENS given ogpe daily allow MM bor some Hpy
Tecovery hepwee

| | doses, nimiging Hia, suppression, When Possible, parien

are switched from dajfy __::_—F.q.__.:n...._.:_. FERIMens, The roral daily dose jg dhinabsfed
and given every other morning, such g St eo 100 e of preduis
day. One merh, wl is to shify Prednisone from the day off p, the
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2, ﬂu_u_n__..,nﬁ n_.._nunu‘..:ﬁuin. Unee predaisone
2-25 Mg of hydrocopgis HEE every MOrning. The sl hali-life o hydrocon;.
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cortisol jx ¢ LEETTTICH onthly: 4 valge of | ! .
*UPpression, Opge § AM,
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A ACTH Tesr (| up COsYnTrGpin ) f

peak seryg varisol =20 yaid)
place

renal _r.n.m.:._,_.

—

it bolus,
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reaches § my, fapering is ar | g
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=

20 shows 4 norng) TESponge .:._:_n:__..:,u.___#
indicages recovery of che Hpy, %15, and all re.
._”.___ cin be stopped, 1§ § VML SEFLm Cortisal js = | 0 jugddl bist ghe respogise
o ACTH g srall b, steroid coy crage for major illnesses will b e
5 long as the A TH test yields 4 subnorma) TESpOnse,
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Corticoig Potency upder hormal conditions because o s rapid CONVErsion to gopy.
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Inder mas Physiologi. conditions, the FENI-angiorensiy SYStem is che mgin
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responds to alterations in sadiym and volume spapys, Volume depletion induces the

release of renin angd the formation of angratensin Il wirh subsequent Angiiensin ||

stimulanion of

store blood volime, Vielume expansion li=:
I,

ldasterong secretion, leading ro rerention o sodium and water 1o pe.

il

reductions in FENIN, angitensin
o Bacalicare sodivem angd Warer excrition, .__:_L__::__.___._.. Mras

md aldostero

st and ACTH stemulare aldosterone secretion divecrly, ____.__..“.:.._:..__..____ ol volume
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of ..__.__:J.«:_:_.. secretion, which, in trn, Facilie
sium depletion |

i lead 1o significan: stimularion
s renal potassinm ey retion, Poras
aldosterone 1o W potassinm

the apposite effecr, __"_.—._._..:__,.

EXCretiomn,

li. ETIOLOGY,
Primary _.tu.m__.n_...__oﬂ.!.n:mmﬂ [“primary nEan..n:.E:... PA) implics ALTCKN s

m____..n._:..“...._._..:_ 1 of aldosier

ne, Whereas in various forms of secoudary hyperaldosiere.

nism the stimulys ;e extra-adrenal, There are g least five distinct forms-

A

C. Unilarersl micronodl
D. « __:_r._r_::_...:.;;n.:__..L..____,. hyperalduster WS, & rare Camilig) enniy char,

Linril the pasy decade, the Prevalence of Prmaey hyperaldosrer, s ghe |
Population had heey estmated ar 001 %, g 2
the rare may vary berween 29, 404 |
Ihe rate increases wirly SEVERHY of hypertension, such thar it may e 2
with mild 1o moders o hypertension, Mereasing to as high as | 3
severe |
puldished dara, insuff ent consideranan has been

Adrenal aldosterone preducing adenoma LAPA) (~80%, of a1 . s
Iediospachis hyperaldosteronism UHA) with bilareral (micromadilar hyperplasia of
the adrenals (A 1; 407

adrenal hyperplasia (¢

wtersed
by bilaeeral adrenal Iy Perplasia (BAMH) wih reversal of clinical and brochemieal
ahnormalities fallo, ing glococorticaid administragion,

E. ..___.—_._r:.:_.:_..._.::_.__.:._:__.. adrenal carcinomy {rare)
. Prevalence

Wperensive
» bt the prevailing belief now is that
s depending on ghe populai

10 ek,

=" 1t sulyects

or even higher in
FSIMT R0 i Hgl or resistany 1y, pertension, Although braadly supported by

ven i publications fay Fing such

high prevalenee of PA to either the deminang eltect of ; BIRE on systolic pressre LG
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of these estimares FEpresents a true population haased sty

. CLINICAL FINDINGS

Mose of th pathophysi slivgy findings in primary hyperaldosrer. Em can be explaine

by the effects of excessive aldosterone gn sosclim PHASSINM CEanspory, Thus T

observes increased nal tubular reg eren of sodivm and warer, leading to volim,e

expansion and hy Pertension, and enhanced renil excretion o Potassium and hydy Wen
tons, leading po hypokalemia and mild merabolic alkalasis

A. Hypertension . the mast prominesn: amd almbost wniversal findling i the disorgdey
and, contrary 1 Previous beliets, can e mild, moderare, o severe,

B. Hypokalemis ;. far less commun than previously believed, and js Preseint in anly
half of patients with APA and 17% of hoge with IHA, |f hypokalemia i. ..,
nifican | =3 § mEWL), patients can have sympoms relared to pogassiumn, deplerion,
mchiding muscle weakiess, fatipae, TAMPEAE, and, in severe cases, muscle paralysis,
Pertassinm depletion can proscluce a repal concentrating defecy, leading r palyuria
and polydipsia, which are FesIstant to vasopressip, torassim repletion, how ver,
cin completely peverse these SYIPMoms,

Chronic hypokalemia also aleers the clecrrical Potential of myogardial cells,
beading o the electro ardiographic tindlings of the w idened T interyal aned U wayes
in this disease,

C. Hypokalemiy tmpairs insulin secretiogn from Pancreanic @# cells ang may cause rthe

diminished glucose tolsrance een i ~30% of parienss wigh Prirma

sm,

voaldostero
tabolic syndroge is commonly seen in PA, reportedly afils. tiingy =%,

of patiengs,




at low gdoges. Subg i
ey ime" shoylg be
tive thyroid therapy. .
ind good tolerance j ool
ubt at a slightly lower e
spacially female oot - .
u-,.i; patient's diet before any other changes are made. The patient should eat a diet
ofimal for healthy endocrine function; the Paleolithic diet based on fruits, vegetables,
and fish, improves best the efficacy of a hormone therapy in most patients

ts such as milk, yoghurt and cheese, from the cow, goat, sheep or horse are
“worst foods 1o eat for the endocrine system. They disturb hormone activities by a

ne most frequent hy

es f mechanisms such as digestive problems, allergies, yeast overgrowth, blood
- lver overload, etc. _
Eorunsprouted grains such as bread, cersals, pasta, baked goods, are unfit for optimal
one activities because they often cause digestive problems with gluten, gliadin aflergies,
T — e -

then gra dually increasa
S with low cortisg leva

"en gradually increase i

tisal levels) or begin
d gradually decrease
f Persons with good or -

“overgrowth, inhibition of digestive enzymes, eic
as’ sugar, starches, sweets, chocolate, cake, cor
ol and also the added sugar in ham, sausage, a
iious hormone treatments by promoting yeast overgr
feast 6 hormones (all the hormones able to increas
ith hormone, testosterone, DHEA, androstenadion

). High glycemic index carbohydrates
n fiakes, muesli, biscuits, soft drinks.
nd salami, tend to ruin the benefits of
owth and slowing down the secretions of
& the blood sugar level such as cortisgl.
e and estradiol).

following table presents the effects of vanious types of foods and drinks on hormones.

: ' High dietary intake
—_ 1N = ]
/ A Good Bad
g Good
o Bad rbo-
°1 Increase every 3 1o Hormone Protein | o hcg Carbo- Bk
1] UDSE aﬂ-ﬁ\ritiﬁs {meat, l!'r rates hy"dFEIIEB Alﬂﬂhﬂr - Z
e {milk {low sugar | (sugar, swoets (saturated)
! #0as f?;F\ products) fruits, unsprouled
= B i faiel vegelablas)| coals) | 2000 | =
s | U] - §T T Y IS =
: i eviera|
Melatonin activity | reduces ? 07 ? ARRNEY ?
luate dose gr slightty e T 29CL08S
. Growth/IGF-1 . “reduces/ severely |Increases/ |
realment following RNaR increases | feduces 07 reduces sl |
| activity S | Increases | i | reduces |reduces
| Thyroid activity | reduces | reduces lincreases | increases | reduces | reduces?
| Cortisol activity __lincreases | reduces | (07? reduces | reduces | increases
| DHEA activity | increases | reduces _ 0? reduces | reduces | increases
- Id r | n 7 5
Normal doses i % t_r:_sdt:“_une | reduces | D reduce
1ar problem or activit increases | reduces 0 reduces | reduces | increases
it 10 & lower dose B SeS— Rl — : e
. = imp /
Insulin activi rser o? rsen en
___a _ry B rrnpro-.E" \ES-E"IS il worsens | worsens worsen (7)
i Progester y :
R 1 gesterone mcreases | reduces 0 reduces | reduces | increases
S recommeng : activity | : e
g st y 3 Testoster P '
g Stabla effects, 3 e Increases | reduces 0 reduces reduces | Increases
aris, Slean activity |

Notes: The abbreviations Treduces” means fowers” tha actvity, increases” that it increases it

wat its effect is currently unknown,

0" that it has no effect and biank spacas or "7
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enl i : principal effects as they appear in practice are summarized in the following table.
" developmeng :
by steaming, oo i Effects of hormone therapies on the activity of other hormones
hexosamingg g = 7 T o T
_ g - Mela- | T3, ] Corti- | | linsulin | i Pro- | Testo-
GH Ta | ol | DHEA |IGF-1 Estradiol geste |  ste-
tenin | | S. | | | | -fone rone
S LY T T ime .
| | | | |! stim.
5Hrr|.?| Inh. | Inh. | 7 | 9 ? | transd. E27 |'stim.? ?
i ed | | | | | Inh. {oral E)
Jes as wej)- : T stim/ [ | | stimJO | stim, only
& ek ,_um T : stim. i| Ofinh.© I stim. | stim. Linh, | transd-g5! I stim, | stim,
aky - T
ier : : I
stim.” |=Hi‘n.’ T ;.:Lmh"; | stim.’ |B1:|m.'| stim.’ | inh. || stim.” II stim.’
1e = o ! g .
: stimJ/ |05 J " [ inh. | ]
inh. .[ inh. | inh$ r : inhJ0 | inh, | inh,? || et ol E;I inh. | stim.
mone thera 0l e, o : J 1 I [ kT
: 7 ! m. inh., Lo inh.? | stim.
ultiple hormana b [ | || 5 | | ! esp. :JFE-'E | !
“NIGF1 stim. Py stims | stim.
R 7 | stim. | stim. | b | stim. [ stim transd, E27 | stim. | stim.
. | 1 IR " T B 5
: Insulin inh./ | stim./o/ | . o stim.(rE2) [
2 stim, stim. ]| stfm,l inh.® i stim, | stim. £y k. (oralE) | ° | stim.
0 why's of the & I Estradi | | sti AT Taow
- Joii =a diol . | : stimJ | p i Y inhs | InhS
ﬂﬂrcause and 5 activity inh. ?strm. | stim. | Ofinh.* .! stim. I! stim. i I stim™* | (stim)"
of over- ang Progest. B stimJ | stimy | ' =S stimg
et Jf;mﬂems. activity I' inh. | stim. | stim. || 0inh.* | (inh.) ! stim. | stim | stim.f inh. T | (inh.)
M or her into g Testost, 9 | atim ¢ | StiMJ | stimJ | | stimJ | Inh, e
activity Ilnh_. i| stim, | inh. | Ofinh® | Stim. | stim. (inh.) [ inh. =y
! rey o the
Jar. oblem Abbreviationg: ‘Inh." means inhibite or lowers, "stim.” that ir stimulatesincreases, 0 means absence
: of effect ang “p= signifies yet unknown, Hormone therapies often have “stim"ulating or “inh"ibiting
be. effects on othar hormeone activities, changes in hormone activity that can be recognized by patients,
reated. 3
I 8 moda rate F Notes: ' Soveral hormone therapies increase thyroid acinatly by accelerating the conversion of thyroid harmane T4

ttle too mych
‘en hormong
i health,

ime the much more active T3, It is nolewothy that & minimum amount of T3 fzelf iz necassary for the conversion.
* Astimulation of ngulin acivity = imoroverman: Fuch as an increase in insylin Scinvity and sensitivity or & reguction
p it insuiin resistance jn nsuln-resistant patients or nereased nsulin production in Insuiin-deficient parsons
, GH stimulates Ovuiation, boasting both esfradiol and progestarone production N women
GH increases the amount of testosterons thai diffuses form fhe bloog info the tarnat cells by reducing the binding
lesiosterone 1o SHEG, he bioog fransporter of maie hormones via & fowaing of the blood fevels of SHBG. By

s mechanism, GH lowers the lavels of testosierane in the blood, but increasas them mside of the targal calis
SHNG testosterona's ph SICHT BT

C doses, thyroid hommaongs reduce cortisol action:
merease the braakdown of Forsol and ihws reduce comizol activity.
In most cases, cortisal therapy does not fadice other hormone activities When ohven af low doses io
deficiency, byt Proonged intake of exceseime doses may cause inhibition of hormong activiy,

T@nsdermal astradio) has often a completely diffarent MTPACT on other hormoene activities than oral estrogens, as it
goes nol much increase the bicod levels of the hamone) Dinding profeins. Oval estrogens ragiune hormone

Aciilies by incregs PIOMONg (transparting) binding proteins in Blogd, tharaby incraasing the binding of the
hormanes, an effect

nt. Wh@na
are quickly
€ with the

Lhiglt and excessive dosss thyroid hommaones

-

corec! 8

§ helps the

: : et ends up in rédlucing the amount of bicavaiable hormonas tha can enter the calis,
1 Normone d £rogestenns ean reduce the sali-retaining effects of Lovtisnl by ite gitretic aff gt
i INcragse 4 Progesierone s ITHRIN FON® IS 10 reducs eStrachol levels in men and wamnen, but &t the same time POQEStanone may
Iment may 1o 2Ty S0me benefizial efects of estradiol in woman
origina| ! festosierone works in women a5 & progestogen and generally reducas estradiol acthily. but in men and some

women affer menonauss Who do no! take female AOTTIONE ramacamen lestostarong may comvan into estradiol

ihough the enzyme aromatase and thiss, increase the estradiol jevels.




