Predictors of adrenal crisis in patients with Addison’s
disease

Cindrié, Tea

Master's thesis / Diplomski rad
2021

Degree Grantor / Ustanova koja je dodijelila akademski / strucni stupanj: University of
Zagreb, School of Medicine / Sveuciliste u Zagrebu, Medicinski fakultet

Permanent link / Trajna poveznica: https://um.nsk.hr/urn:nbn:hr:105:766506

Rights / Prava: In copyright /Zasti¢eno autorskim pravom.

Download date / Datum preuzimanja: 2024-05-27

Repository / Repozitorij:

Dr Med - University of Zagreb School of Medicine
Digital Repository

DIGITALNI AKADEMSKI ARHIVI I REPOZITORLIL

zir.nsk.hr


https://urn.nsk.hr/urn:nbn:hr:105:766506
http://rightsstatements.org/vocab/InC/1.0/
http://rightsstatements.org/vocab/InC/1.0/
https://repozitorij.mef.unizg.hr
https://repozitorij.mef.unizg.hr
https://zir.nsk.hr/islandora/object/mef:3862
https://repozitorij.unizg.hr/islandora/object/mef:3862
https://dabar.srce.hr/islandora/object/mef:3862

UNIVERSITY OF ZAGREB
SCHOOL OF MEDICINE

Tea Cindric¢

Predictors of adrenal crisis in patients with

Addison's disease

GRADUATION PAPER

Zagreb, 2021



This research was performed in collaboration with the Department of Endocrinology at University

Hospital Center Zagreb (KBC Zagreb, Rebro), under the supervision of prof. dr. sc. Tina Dusek.



Table of Contents

1.

n

© © N o O

INEFOAUCTION ..ottt b e e bbb n et ebe b bt 1
1.1, AdJISON'S QISEASE ....cveueriuieiiieteiete ettt ettt sttt sttt b e b s enes 1
1.2, Cortisol and @ldOSTEIONE ........c.eouiiriiirieirtcece ettt 1
1.3, Symptoms and diagNOSIS.......c.cceeueriirieiiiiieieseeeete sttt rte e sre e e e raeste e e e e besaaetesraennas 1
S N =T U101 1<] | TSP P VTP PRSP 2
1.5, AQTENAI CEISIS .ttt ettt ettt b et t st ebesbe b e 2
1.6. Patients' education and KNOWIEAGE ...........coveiiiriiiriercee e 2

HYPOTNESIS AN GIMIS...c.eiiiieiicieiieee ettt e st s be e b e sbeesaesbeesaensesreennas 3

Materials and METNOGS............coiiiiii e 3

RESUITS. ...ttt bbbttt et a e bbbt b ettt n bt n bt e b e 4
4.1.  Characteristics of patients with AddiSON'S AISEASE ........ccuevvririrererierierereieeeee e 4

4.2.  The difference in characteristics of patients with Addison’s disease in respect to the
T (0] VAo = o [ =] g T= Vel ] USRS RU SRR 5

4.3.  The difference in characteristics of patients with Addison’s disease in respect to the
gender?7

DISCUSSION ...ttt ettt ettt sttt et et e st beebe st et e st et e e e st e st eseebesbeebesbe b eaenseneeneeneeneesestensan 11
(0] 0] 111 T o 1P 12
ACKNOWIEUAGEMENTS ...ttt ettt sbe b e 12
RETEIEINCES ...ttt b ettt a bbb bt b e b et et et e st e bt e aeebentenen 13

BIOGIAPNY ..ot e ettt e s be e be e et e beeaaenteereentesreeneens 14



Summary

Title: Predictors of adrenal crisis in patients with Addison’s disease
Author: Tea Cindri¢

Addison disease is the disease of the adrenal gland in which the primary characteristic is the inability of
the adrenal gland to produce cortisol and aldosterone. Patients require lifetime treatment with orally
prescribed steroid drugs which replace cortisol and aldosterone. In the case of any stressful situation,
from psychological stress to infection or some other acute disease, a very dangerous adrenal crisis can
develop. Because of that, it is important to adapt the dose of the drugs, meaning, either increase the oral
dose of hydrocortison or take it parenterally. The education of the patients about the risk factors for the
crisis, symptoms of the crisis and about the way of adjustment treatment when needed is necessary. In
this study, we used a questionnaire to find out how much are the patients, treated for Addison’s disease
in the tertiary center, informed about their disease, how many risk factors and symptoms of the crisis
they know, and how much they know about dose adjustment in specific situations. Among other things,
we found out that interviewed men are statistically significantly diagnosed in younger age and that they
are younger at the time of research than interviewed women. Twenty-two patients were participating in
our study. It is established that those patients who know more risk factors for adrenal crisis, have lower
incidence of adrenal crisis (P=0.03). In conclusion, the education of patients about the risk factors which
precede adrenal crisis is important in prevention of developing the crisis.

Key words: Addison’s disease, hormones, stressors, adrenal crisis, risk factors, education



Sazetak

Naslov: Prediktori adrenalne krize u bolesnika s Addisonovom boleséu
Autor: Tea Cindri¢

Addisonova bolest je bolest nadbubrezne Zzlijezde cija je primarna karakteristika nemogucnost
nadbubrezne Zlijezde da proizvede kortizol i aldosteron. Ta dva hormona su vazna za homeostazu
organizma. NajceS¢i simptomi bolesti su umor, gubitak na tezini, hiperpigmentacija koze, nizi tlak,
mucnina, potreba za slanom hranom, itd. Pacijenti se najcesce lijece doma uz dozivotnu hormonsku
terapiju koja ¢e zamjenjivati ta dva hormona. U slu€aju raznih stresnih situacija, od psihickih stresora
do infekcije ili druge akutne bolesti, vrlo je opasan razvoj adrenalne (Addisonove) krize, stoga je vrlo
vazno prilagoditi terapiju, odnosno povecati oralnu dozu ili je primiti intravenski. Vrlo je bitno educirati
bolesnike o rizicnim faktorima koji ga mogu dovesti u stanje krize, o simptomima kriza kako bi na
vrijeme prepoznao kirzu, i o nacinu prilagodbe terapije kada se nade u takvom stanju. Pokusali smo
anketom saznati koliko su dvadeset dva pacijenta upucena u svoju bolest, koliko znaju rizika i simptoma
krize i koliko znaju o prilagodbi terapije u odredenim situacijama. Izmedu ostalog, saznali smo da su
ispitani muskarci statisticki znaCajnije dijagnosticirani u mladoj dobi i da su u doba naseg istrazivanja u
prosjeku mladi od ispitanih zena. Utvrdili smo da oni ljudi koji znaju vise rizi¢nih faktora, imaju i manje
kriza. Medutim, nije pronadena nikakva statisti¢ki bitna poveznica izmedu znanja o prilagodbi terapije
i simptoma s brojem kriza u zivotu. Zakljuéili smo da je vrlo vazna edukacija pacijenata o rizi¢nim
faktorima (pa tako i riziénim ponasanjima) koji mogu dovesti do Addisonove krize jer ¢e pacijenti onda

znati §to izbjegavati da se ne bi doveli u rizi¢no stanje, i na taj ¢e nacin sprijeciti razvoj adrenalne krize.

Kljuéne rije¢i: Addisonova bolest, hormoni, stresori, adrenalna kriza, rizi¢ni faktori, edukacija
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1. Introduction

Addison's disease

Addison's disease, also known as chronic adrenocortical insufficiency, is the disease of adrenal glands,
resulting from progressive destruction of the adrenal cortex, so the glands do not produce enough of two
important corticosteroid hormones, cortisol and aldosterone. It is most commonly caused by the
autoimmune response of a person's immune system to adrenal glands. The immune system attacks the
cortex of the adrenal glands and damages it. Other causes of the Addison’s disease are: an injury to
adrenal glands, infections (AIDS, tuberculosis), metastatic cancer, bleeding into the glands, surgical
removal of the glands, etc (1). Due to one population-based study from The Journal of Clinical
Endocrinology and Metabolism, patients with Addison’s disease have a higher incidence of premature
death than the healthy population compared with the healthy population. They say that the risk ratio for
death was more than 2-fold higher in patients with Addison’s disease. The biggest risk factors
responsible for the higher mortality rate were malignant, cardiovascular, and infectious diseases (2). The
disease equally occurs in both sexes. One study from European Journal of Endocrinology believe that

the prognosis for Addison’s disease is excellent in patients who are diagnosed later in life (3).

Cortisol and aldosterone

Cortisol is the steroid hormone produced by zona fasciculata of the adrenal gland cortex. It is released
during many stressful situations controlling blood sugar levels, regulating metabolism, increasing heart
rate and blood pressure (4). Also, it has an important role in reducing inflammation.

Aldosterone is the main mineralocorticoid in our body, produced by zona glomerulosa of the adrenal
gland cortex. It is an important regulator for sodium conservation in kidneys, salivary glands, sweat
glands and colon and an important regulator for potassium released in the urine. With these functions,

it helps to maintain blood pH, blood pressure and electrolyte levels (5).

Symptoms and diagnosis

The symptoms usually develop slowly, over several months, as the hormones fade away from the body.
The most common symptoms include extreme fatigue, weight loss, decreased appetite,
hyperpigmentation, low blood pressure, nausea, diarrhea, vomiting, abdominal pain, irritability,
depression, etc (6). Sometimes, when an acute injury, illness or stress, the symptoms can develop fast
since ,,the stress hormone* (cortisol) is missing. The disease is diagnosed according to patient's history
and physical exam, blood tests (measuring sodium, potassium, cortisol, and ACTH), ACTH stimulation
test (shot of artificial ACTH is given to the patient to see the response production of corticosteroids by
adrenal glands), and CT/X-ray (7).
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Treatment

Life-long hormone replacement therapy is needed. Hydrocortisone, prednisone or methylprednisone is
given to replace cortisol and fludrocortisone acetate to replace aldosterone. Usually, once-daily
fludrocortisone and hydrocortisone (15-25 mg/d) or cortisone acetate replacement (20-35 mg/d) are
given in two to three times per day in adults (8). It is also important to increase salt intake, especially
during heavy exercise or hot weather (9). If the patient is ill, vomiting or under some other kind of stress,
he or she should know how to adapt the dose by increasing the daily dose or administrating the parenteral

hydrocortisone (10).

Adrenal crisis

Adrenal crisis or acute adrenal insufficiency is a serious event caused by a lack of corticosteroid
hormones during a stressful event. If not treated, it can lead to life-threatening shock and death. Signs
and symptoms include confusion, loss of consciousness or delirium, low blood pressure, hyperkalemia
and hyponatremia, severe weakness, diarrhea, vomiting, pain in lower back or legs, etc. However, it is
most notably accompanied by cardiovascular collapse with patients found to be in acute distress. It is a
medical emergency and immediate parenteral injections of corticosteroids, dextrose and saline solution
should be given. It is most commonly accompanied by cardiovascular collapse with patients found to
be in acute distress. It is often hard to recognize, and treatment initiation may be delayed leading
to evident morbidity and mortality in those patients (11). Some retrospective studies concluded that the
risk of an adrenal crisis occurring in the patients with Addison’s disease has been estimated to be 6-10

adrenal crisis per 100 patient years (12).

Patients' education and knowledge

Every patient should know how to manage Addison disease during acute illnesses or any kind of stress
that is affecting the body in order to efficiently prevent life-threatening adrenal crisis. The patient needs
to be informed about the medication, its daily dosages, dosages in acute illness or the way of taking the
drugs during illness with vomiting (13). Vomiting of oral drugs is a problem because the drug is not
taken up by the body and the patient stays without the critical hormones putting itself in the dangerous
risk of adrenal crisis. In cases like that, the parenteral injections of the drug should be administered. If
the patient is ill without vomiting, it is essential to know that the drug dose should be increased to mimic
physiological changes in cortisol secretion during stress. A research published in European Journal of
Endocrinology found that adrenal crisis occurs despite good education of patients what indicates the
need for improved prevention strategies (14). Another study published in The Journal of Clinical
Endocrinology & Metabolism found that 18% of the patients who had the adrenal crisis did not adapt

their oral GC dose despite reinstructions at study start. Despite empirical knowledge that the


https://eje.bioscientifica.com/view/journals/eje/eje-overview.xml
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improvement in education of the patients with Addison’s disease will reduce the incidence of adrenal
crisis, there are studies that were examining the level of the education of the patients with Addison’s
disease about their knowledge related to the Addison’s disease are scarce (15). In our study we
examined the level of knowledge of the patients treated in a tertiary center fod Addison’s disease about

their own treatment and the prevention of its complications.

. Hypothesis and aims

Patients with better knowledge about etiology and about the principles of treatment of Addison disease
have a lower incidence of adrenal crisis.

The main aim of the study is to find out how well are the patients with Addison disease educated about
their disease and its treatment .

Secondary aims:

to explore the incidence of Addisonian crisis among the patients with Addison’s disease treated in a
tertiary center

to explore the predictive factors for the evolvent of Addisonian crisis based on patient's characteristics

. Materials and methods

The study was performed via a telephone survey. Telephone numbers from patients who are treated for
Addison disease on the Endocrinology department at KBC Zagreb (Rebro) were collected from the BIS
(Bolnicki informacijski sustav- the computer program with patients' information). In the beginning, we
had twenty-five telephone numbers, but three patients refused to participate, so in the end, we managed
to question twenty-two patients. Each questionnaire was composed of fifteen questions including the
guestions about age, sex, cause of their disease, knowledge about the risks and symptoms of adrenal
crisis and also about the hormones they are lacking, questions about their experience with adrenal crisis
and what was the cause, information about their drugs and dosages and their education about managing
the dosages and the way of administration while they are ill or vomiting, and also if they have a back up
drug somewhere if they forget to take it or if they have a glucocorticoid injection kit.

Statistical analysis was done using Statistical Package for the Social Sciences (SPSS) version 17.0 for
Windows. Because of small sample size variables were described as median and minimum-maximum
range (and interquartile range) and nonparametric statistical tests were used. Nominal variables were
presented as frequencies. The difference between two independent nominal variables was tested using
the y 2 test (Fisher's exact test). The difference between two independent numerical variables was tested
using the Mann-Whitney test. Significant level was accepted at P<0.05.

The study is approved by the hospital Ethical committee.



4. Results
4.1.

Characteristics of patients with Addison’s disease

At the beginning of the study, phone numbers of twenty-five patients were collected. Of 25 patients,
three refused to participate in the study, so in the end, we got answers from 22 patients. Of these, 8 are
males and 14 are females, also, 18 of them are living in the city, and 4 in the country. The median age
of the participants is 43.5 years, and the median age at diagnosis of Addison's disease is 36.5 years. Most
of the people (14/22) have the disease for more than three years, and the most common cause is due to
autoimmune origin (19/22). Some people (5/22) knew the origin of their disease, but most of them
(17/22) did not know so we found that information in their medical charts. An equal number of people
(11/22) have experienced the adrenal crisis in life as those who have not. Four out of 22 did not know
the names of adrenal hormones which are missing in the Addison’s disease. From their answers on
guestions about awareness of symptoms and risk factors for the crisis, 12 people know more than three
risk factors and 13 out of 22 know more than three symptoms of adrenal crisis. Majority (18/22) have a
back-up drug somewhere if they forgot to take it at home. All these characteristics of patients with

Addison's disease are seen in Table 1.

Table 1. Characteristics of patients with Addison's disease (N = 22)

Characteristic Value
Gender (n)
Males 8
Females 14
median 43.5 (min. 25 — max. 75)
Age at research (years) .
IQR"32.5-54.3
) ) ) ) median 36.5 (min. 8 — max. 66)
Age at diagnosis of Addison's disease (years) .
IQR™ 25.5-45.5
Duration of Addison's disease (n)
< 3 years 8
>3 years 14
Cause of Addison's disease (n)
Autoimmune 19
Unknown 3
Place of residence (n)
City 18
Country 4




4.2,

Knowledge about the cause of Addison’s
disease (n)
Yes 5
No 17
Experience of adrenal crisis (n)
Yes 11
No 11
Number of adrenal crisis in life median 0.5 (min. 0~ max. 15)
IQR"0-1
Number of known risk factors for adrenal
crisis (n)

<3 10
>3 12

Number of symptoms of adrenal crisis (n)
<3 9
>3 13

Knowledge about lacking hormones (n)
Yes 8
No 14
Having a back-up drug at home (n)

Yes 18
No 4

“interquartile range

The difference in characteristics of patients with Addison's disease in respect

to the history of adrenal crisis

We divided patients into two groups (Table 2) based on the history of adrenal crisis. First comprised
patients who experienced an adrenal crisis during their life (N=11), and in the second are those who
have never experienced adrenal crisis (N=11). We noticed that patients who had experienced adrenal
crisis knew significantly less risk factors for the development of crisis than those patients who have

never had adrenal crisis in their lives (P=0.03).



Table 2. The difference in characteristics of patients with Addison's disease in respect to the history of

adrenal crisis (N = 22)

History of adrenal crisis

Characteristic Yes (n=11) No (n=11) P
Gender (n)
Males 4 4
>0.999*
Females 7 7
median 43 (min. ) ]
median 46 (min.
28 —-max. 72)
Age at research (years) 25 — max. 67)
IQR 34 - 57 , 0.606°
IQRT 28 - 52
) ) ) ) median 36 (min. 8 | median 37 (min.
Age at diagnosis of Addison's disease
— max. 66) 20 — max. 66)
(years) ) 0.9497
IQR' 24 - 55 IQRT 27 - 43
Duration of Addison's disease (n)
<3 years 3 5 .
0.659
>3 years 8 6
Cause of Addison's disease (n)
Autoimmune 10 9 .
>0.999
Unknown 1 2
Place of residence (n)
City 9 9 .
>0.999
Country 2 2
Knowledge about the cause of
Addison’s disease (n)
Yes 1 4 0.311°
No 10 7
Number of known risk factors for
adrenal crisis (n)
<3 8 2 0.03"
>3 3 9
Number of known symptoms of
adrenal crisis (n)
<3 6 3
0.387"
>3 5 8




4.3.

Knowledge about lacking hormones

(n)

Yes 5 3 0.659"

No 6 8

Having a back-up drug

Yes 9 9 .
> (0.999

No 2 2

“Fisher's exact test; finterquartile range; Mann-Whitney U test

The difference in characteristics of patients with Addison’s disease in respect

to the gender

When patients were divided by gender, it was found that male patients were younger than female

(P=0.024), and diagnosed at younger age that women with median of 27 years (P=0.026).

Table 3. The difference in characteristics of patients with Addison's disease in respect to the gender
(N=22)

Characteristic Males (n=8) Female (n=14) P
History of adrenal crisis (n)
Yes 4 7
>0.999 *
No 4 7
median 36 (min. 25 ) i
median 48 (min. 26
—max. 55)
Age at research (years) —max. 72)
IQR' 30- 42 0.024%

IQR' 39 - 57

) ) ) median 27 (min. 20 | median 41 (min. 8
Age at diagnosis of Addison's

) —max. 37) — max. 66)
disease (years) . 0.026"
IQR' 22 - 32 IQR" 27 - 55
Duration of Addison's disease
n
(n) 5 i *
<3 years 0.933
5 9
>3 years
Cause of Addison's disease (n)
Autoimmune 8 11 .
0.159
Unknown 0 3




Place of residence (n)

City 7 11 .
0.603
Country 1 3
Knowledge about the cause of
Addison’s disease (n) 3 )
Yes 0.211°
3 12
No
Number of known risk factors
for adrenal crisis (n)
4 6
<3 0.746"
4 8
>3
Number of known symptoms of
adrenal crisis (n)
4 5
<3 0.512°
4 9
>3
Knowledge about lacking
hormones (n)
4 4
Yes 0.315"
4 10
No
Having a back-up drug
Yes 6 12
0.531"
No 2 2

“Fisher's exact test; finterquartile range; Mann-Whitney U test




In Figure 1. the population of people with Addison's disease is divided by gender. Although males
experienced more adrenal crisis and on average knew less risk factors for the development of the crisis,

the difference was not proven to be statistically significant.

Comparison of knowledge of symptoms and risk factors
for adrenal crisis and number of ACin life

No.of crisis in life S ———
No.of known symptoms of Crisis i ————————————————
NO. of Known NSk o ctors Tor Crisis |

0 0,5 1 15 2 2,5 3 35 4
Average answer

Total No BF B M

Figure 1. Comparison of knowledge of symptoms and risk factors for adrenal crisis and number of

adrenal crises in life (AC=adrenal crisis)

In Figure 2., we compared the knowledge of patients who had and who haven’t experienced adrenal
crisis about the treatment of adrenal crisis. The studied parameters were: knowledge about adapting the
dosage of the drug in certain illnesses (with and without vomiting), having a back-up drug and
glucocorticoid injection Kit. No statistically significant difference was found between patients with and

without adrenal crisis with respect to the above mentioned characteristics.



Comparison of characteristics of people with
history of adrenal crisis with those without it

12
X
o 10
=}
2 8
e
S 6
2 4
S - - . ]
back updrug glucocorticoid IVinjection increase of adapted dose
injection kit duringillness dosage during  during acute
with vomiting illness with illness (fever)
(emergency) vomiting

W history of AC  Eno history of AC

Figure 2. Comparison of characteristics of people with the history of adrenal crisis with those without

it (AC=adrenal crisis)

The most common causes of the adrenal crisis are presented in Figure 3. Causes included: emotional

stress, infection, vomiting, dehydration and not taking the drugs on time.

Causes of adrenal crisis

&

mstress  minfection  m vomiting dehydration  m not taking drugs on time

Figure 3. Causes of adrenal crisis as reported by the patients
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5. Discussion

Our study examined the general knowledge of patients with Addisons disease about the treatment of
their disease and prevention of its complications. According to our results, majority of patients are well
educated about the symptoms of adrenal crisis and risk factors for its development. Majority of them
possess back-up drug at home for the case of shortage. At the same time, minority of patients knows the
names of the hormones which are missing in Addison disease, which is less important, but still reflects
that they miss the theoretical knowledge about their disease.

Half of the patients in our study group experienced adrenal crisis during their life which is quite high
incidence. According to our results it seems that the improvement of the knowledge of risk factors for
the development of crisis might lower the crisis incidence because patients with better knowledge of
risk factors had lower incidence of adrenal crisis. A recently published prospective multicenter study
examining the incidence of adrenal crisis found its incidence to be 8.3 per 100 patient-years (15). They
also found that adrenal crises are occuring despite patient’s excellent knowledge about its treatment and
prevention.

It is evident from Table 2 that people with the longer duration of the disease had a higher number of
adrenal crises in life, although that data didn’t reach statistical significance. It is obvious that people
with longer duration of the disease have had more adrenal crises than those who are recently diagnosed
simply because they had more chances and probably experienced more situations which present risk
factors for developing the crisis.

There are not many differences regarding the general knowledge about the disease and treatment
between genders. Concerning gender differences, we noticed statistical difference regarding age of
diagnosis and it seems that in our study group men are diagnosed at younger age. Our data showed that
their median age at diagnosis is 27 in men, which is even 14 earlier than in women (their median age at
diagnosis is forty-one).

Our study is one of the rare studies that examined the knowledge of the patients with Addisons disease
about the disease treatment. Probable reason for that lays in the fact that Addison disease is quite rare
disease. Small number of study participants therefore represents the major limitation of our study.
Another limitation is that study is of the retrospective character and the data collected are based on the
patient’s recall about their experience of adrenal crisis. Certainly, further studies are needed to explore
to which extent is the patient’s knowledge about Addison disease treatment crucial in the prevention of
the life threatening condition such as adrenal crisis. According to our results, it seems that the
improvement in the knowledge about the potential risk factors for the development of adrenal crisis

might lower its incidence.
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6. Conclusion

Patients who know more risk factors for the development of adrenal crisis, have experienced fewer
adrenal crises in their life. It is important to educate patients about the risk factors for adrenal crisis so
they can be more cautious and experience less episodes of this life-threatening condition.

7. Acknowledgements

To my dear mentor, prof. dr. sc. Tina Dusek, for every advice, patience and kindness.
To dr. sc. Karin Zibar Tomsi¢, for helping me in every situation | had.

To prof. dr. sc. Darko Kastelan, for all the support in this research.

To my mother, for her guidance, patience, support and love during my studies.

To my father, for all he has made possible for me.

To my brother, who always knew the secret when | would have an exam, and who always called me

immediately after it.
To my boyfriend Nikola, who always had my back, in every success and every failure.
To all my friends, who have been very understanding when I didn’t have enough time to hang out.

| am very fortunate to have all of you in my life.

12



8. References

1. Kumar V, Abbas AK, Aster JC. Robbins Basic Pathology. 10th ed. Philadelphia, PA:
Elsevier;2018.

2. Ragnhildur B, Leonsson-Zachrisson M, Odén A, Johannsson G. Premature Mortality in
Patients with Addison’s Disease: A Population-Based Study. J Clin Endocrinol Metab.
2006;91(12):4849-4853. hitps://doi.org/10.1210/jc.2006-0076

3. Erichsen MM, Lgvas K, Fougner KJ, Svartberg J, Hauge ER, Bollerslev J et al. Normal
overall mortality rate in Addison's disease, but young patients are at risk of premature death.
Eur J Endocrinol. 2009;160(2):233-7. https://www.ncbi.nlm.nih.gov/pubmed/19011006

4. Matthew D. Taves, Celso E. Gomez-Sanchez, Kiran K. Soma. Extra-adrenal glucocorticoids
and mineralocorticoids: evidence for local synthesis, regulation, and function. J Physiol
Endocrinol Metab. 2011;301(1): E11-E24.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3275156/

5. Hall J.E. Guyton and Hall Textbook of Medical Physiology. 13th ed. Philadelphia, PA:
Elsevier; 2016.

6. Agabegi SS, Agabegi ED. Step-up to medicine. 4th ed. Philadelphia : Wolters Kluwer, 2016.

7. Ralston SH, Penman ID, Strachan MWJ, Hobson RP. Davidson’s Principles and Practice of
Medicine. 23rd ed. Edinburg: Elsevier; 2018

8. Bornstein SR, Allolio B, Arlt W, Barthel A, Don-Wauchope A, Hammer GD et al, J Clin
Endocrinol Metab. 2016;101(2):364-89.
https://www.ncbi.nlm.nih.gov/pubmed?term=26760044

9. Vrhovac B, Jaksi¢ B, Reiner Z, Vuceli¢ B. Interna medicina. 4th ed. Zagreb:Medicinska
naklada; 2008.

10. Arlt W. The Approach to the Adult with Newly Diagnosed Adrenal Insufficiency. J Clin
Endocrinol Metab. 2009;94(4):1059-106. https://doi.org/10.1210/jc.2009-0032

11. Alghoula F, Jeong JM. Adrenal Crisis. In: StatPearls [Internet]. Treasure Island
(FL):StatPearls Publishing; 2019 Jan-[Updated 14.11.2018.; Accessed 24.4.2019.]. Available
from: https://www.ncbi.nIm.nih.gov/books/NBK499968

12. White K, Arlt W. Adrenal crisis in treated Addison's disease: a predictable but under-managed
event. Eur J Endocrinol. 2010;162(1):115-120.
https://eje.bioscientifica.com/view/journals/eje/162/1/115.xml#bib15

13. Mulder AH, Nauta S, Pieters GF, Hermus AR. Addisonian crisis in patients with known
adrenal insufficiency: the importance of early intervention. Ned Tijdschr Geneeskd.
2008;152(27):1497-500. https://www.nchi.nlm.nih.gov/pubmed/18681356

14. Hahner S, Loeffler M, Bleicken B, Drechsler C-, Milovanovic D, Fassnacht M et al.
Epidemiology of adrenal crisis in chronic adrenal insufficiency: the need for new prevention
strategies. Eur J Endocrinol. 2010;162(3):597-602.
https://www.ncbi.nlm.nih.gov/pubmed?term=19955259

15. Hahner S, Spinnler C, Fassnacht M, Burger-Stritt S, Lang K, Milovanovic D, Beuschlein F et
al. High Incidence of Adrenal Crisis in Educated Patients With Chronic Adrenal Insufficiency:
A Prospective Study. J Clin Endocrinol Metab. 2015;100(2):407-416.
https://doi.org/10.1210/jc.2014-3191

13


https://doi.org/10.1210/jc.2006-0076
https://www.ncbi.nlm.nih.gov/pubmed/19011006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3275156/
https://www.ncbi.nlm.nih.gov/pubmed?term=26760044
https://doi.org/10.1210/jc.2009-0032
https://www.ncbi.nlm.nih.gov/books/NBK499968
https://eje.bioscientifica.com/view/journals/eje/162/1/115.xml#bib15
https://www.ncbi.nlm.nih.gov/pubmed/18681356
https://eje.bioscientifica.com/search?f_0=author&q_0=Stefanie+Hahner
https://eje.bioscientifica.com/search?f_0=author&q_0=Melanie+Loeffler
https://eje.bioscientifica.com/search?f_0=author&q_0=Melanie+Loeffler
https://eje.bioscientifica.com/search?f_0=author&q_0=Benjamin+Bleicken
https://eje.bioscientifica.com/search?f_0=author&q_0=Christiane+Drechsler
https://eje.bioscientifica.com/view/journals/eje/162/3/597.xml#affiliation0
https://eje.bioscientifica.com/search?f_0=author&q_0=Danijela+Milovanovic
https://eje.bioscientifica.com/search?f_0=author&q_0=Martin+Fassnacht
https://www.ncbi.nlm.nih.gov/pubmed?term=19955259
https://doi.org/10.1210/jc.2014-3191

9. Biography
Datum rodenja: 14/09/1994

Drzavljanstvo: hrvatsko
Spol: Zensko

Obrazovanje:

2014 - 2021 Medicinski fakultet, Sveuciliste u Zagrebu
2009 - 2013 VII. Gimnazija

2001 — 2009 Osnovna $kola Vladimira Nazora

Iskustvo:

2019. Bozi¢no darivanje djece u bolnicama (Studentska sekcija za pedijatriju)

2017. — 2018. demonstrator za histologiju, Medicinski fakultet (Zavod za histologiju i embriologiju)
2018 dodjela nagrade Vesna Andrijevi¢ Matovac (hagrada VAM), Udruga SVE za NJU

2018 International program, Croatian Medical Students' International Committee (CroMSIC)

2018 dijeljenje letaka i ljepljenje plakata, Croatian Medical Student's International Committe
(CroMSIC)

2015 — 2016 demonstrator za fiziku, Medicinski fakultet (Zavod za fiziku)

2015 Bolnica za medvjedi¢e, European Medical Student's Association Zagreb

Jezicne vjeStine:

Materinski jezik/jezici: hrvatski
Drugi jezici:

engleski C1

francuski A2

njemacki A2

NAGRADE:

Dekanova nagrada za najbolji znanstveni rad studenata u akademskoj godini 2018./2019. — Medicinski
fakultet, Zagreb

Predictor of adrenal crisis in patients with Addison's disease

CLANSTVA:

2015 - 2021

Croatian Medical Stuedents' International Committe (CroMSIC)
Zagreb

14



