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Mortality in 
hypopituitary patients:

• Patients:
– ”patients with pituitary tumour or pituitary insufficiency” 1956-

1987
– ”laboratory evidence of thyroid, adrenocortical, or gonadal 

insufficiency”
– 333 (204 men, 129 women)

• GH deficiency: 
– 51/53, 
– percentage treated: not mentioned

• Mortality increased in:
– total
– women compared to men (ns)

Ref: Rosen T, Bengtsson BA. Lancet 1990.
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Mortality in 
hypopituitary patients:

• Patients:
– ”all patients investigated for hypopituitarism” 1967-1993
– ”at least one biochemically confirmed hypofunctioning pituitary 

axis”
– 172 (102 men, 70 women)
– age: 1-78 yrs

• GH deficiency: 
– 94/98, 
– percentage treated: not mentioned

• Mortality increased in:
– total
– women compared to men (ns)
– younger patients
– radiotherapy

Ref: Bates AS et al. J Clin Endocrinol Metab 1996
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Mortality in 
hypopituitary patients:

• Patients:
– patients operated for pituitary tumour 1946-1988
– 344 (214 men, 130 women)
– age 7-67 yrs – 10th and 90th percentile

• GH deficiency: 
– 56/62, 
– percentage treated: not mentioned

• Mortality increased in:
– total
– women compared to men
– younger patients (ns)

Ref: Bulow B et al. Clin Endocrinol 1997
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Identification of Patients
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A historical view
1645 Church files

1769 The First Census
1856 The First Disease Registry -The Leprosy Registry in Norway

1924 National Population Registry
1925 The Registry of Cerebral Paresis

1937 The Registry of Tuberculosis
1943 The Cancer Registry

1943 The Registry of Causes of Death
1953 The Central Psychiatric Registry

1968 The Civil Registration System
1973 The Medical Birth Registry

1977 The National Registry of Patients
1989/90 Regional Prescription Database

1995 The National Prescription Registry
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Data, data everywhere. But not 
much of it is linked

Purpose Purpose 
BuiltBuilt

Hospital Hospital 
DataData

GPGP

OtherOther

Lab Lab 
DataData

PharmacyPharmacySocial Social 
ServicesServices

InvestigationsInvestigations

ScreeningScreening
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Personal Identification Number

120262 - 0074

Birthday Modulus 11
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Record-Linked Data –
Completing the Jigsaw

Lab Lab 
DataData

Purpose Purpose 
BuiltBuilt OtherOther

PharmacyPharmacy GPGP HospitalHospital

InvestigationsInvestigations
Social Social 

ServicesServices ScreeningScreening
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Identification of Patients
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Identification of Patients
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Identification of Patients

• The National Patients Registry
• The Cancer Registry
• The Causes of Deaths Registry
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Identification of Patients

• Study period
– 1980-1999
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PREVALENCE OF GHD:

350/mio
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Identification of Patients

9,131

1,823

494 1,329
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Cases

Patients

CO AO

2,205 Patients



JSC 2011

MORBIDITY AND 
MORTALITY
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Materials and Methods

Controls
– The Office of Civil Registrations

– 1:5   matched on gender and age 

and diseases
– The National Patients Registry

– Cause specific morbidity

using waiting time until first registration 
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Childhood onset GHD

CO

Males Females
Number of patients 299 187
Irradiation (%) 30
Surgery (%) 35
Growth hormone treatment (%) 74
No other deficits (%) 35
1-2 additional deficits (%) 35
3-4 additional deficits (%) 30
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Adult onset GHD

AO

Males Females
Number of patients 732 576
Irradiation (%) 20
Surgery (%) 70
Growth hormone treatment (%) 30
No other deficits (%) 6 9
1-2 additional deficits (%) 33 47
3-4 additional deficits (%) 61 44
Treated hypogonadism (%) 90 75
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Total morbidity

Hazard Ratio

0,1 1 10

AO males

AO females

CO males

CO females



JSC 2011

Mortality in the Danish Cohort:
Men

Year after Entry
0 5 10 15 20

Survival

0.0

0.2

0.4

0.6

0.8

1.0

Controls

Patients

Women

Year after Entry
0 5 10 15 20

Survival

0.0

0.2

0.4

0.6

0.8

1.0

Controls

Patients

Log rank p<0.0001 Log rank p<0.0001
Deaths: 329 observed Deaths: 275 observed

208.0 expected 117.7 expected
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Mortality in the Danish Cohort:

Hazard ratio
0 2 4 6 8 10 12 14 16

Total

65+ yrs

55-65 yrs

45-55 yrs

<45 yrs

Men

Hazard ratio
0 2 4 6 8 10 12 14 16

Total

65+ yrs

55-65 yrs

45-55 yrs

<45 yrs

Women

• Decreasing hazard ratio with increasing age
• Increased hazard ratio women compared to men
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CONCLUSION

• Prevalence of GHD in Denmark is 350/mio 
– of which 100 is of childhood onset

• Morbidity is significantly increased – from 
multiple causes

• Allcause mortality is increased – in 
particular among younger female
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Epidemiology of adult GHD
- mortality in relation to GH replacement therapy

men –
not treated

women –
not treated 

men –
treated

women –
treated

Number of 
patients 560 456 184 129
Percentage 
tested for 
GHD # 13.9 14.9 78.8 82.2

# p<0.05, not treated vs. treated
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Epidemiology of adult GHD
- mortality in relation to GH replacement therapy

men –
not treated

women –
not treated 

men –
treated

women –
treated

Number of 
patients 560 456 184 129
Percentage 
tested for 
GHD # 13.9 14.9 78.8 82.2
Median age 
and range at 
onset (yrs) #

56.1 (18.1-
91.3)

53.4 (18.4-
94.6)

43.4 (18.3-
77.0)

35.5 (18.0-
71.0)

Median year 
and range of 
entry #

1989 (1980-
1999)

1989 (1980-
1999)

1993 (1980-
1999)

1992 (1980-
1999)

# p<0.05, not treated vs. treated
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Epidemiology of adult GHD
- mortality in relation to GH replacement therapy

men –
not treated

women –
not treated 

men –
treated

women –
treated

Irradiation 
(%) 18.4 20.6 22.8 21.7
Diagnosis of 
cancer (%) 6.4 5.9 3.8 3.1
Surgery (%) # 68.0 64.0 78.8 79.1

# p<0.05, not treated vs. treated
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Epidemiology of adult GHD
- mortality in relation to GH replacement therapy

men –
not treated

women –
not treated 

men –
treated

women –
treated

Irradiation 
(%) 18.4 20.6 22.8 21.7
Diagnosis of 
cancer (%) 6.4 5.9 3.8 3.1
Surgery (%) # 68.0 64.0 78.8 79.1
No other 
deficits (%) # 7.3 10.3 2.7 4.7
1-2 additional 
deficits (%) 36.3 50.9 25.6 31.8
3-4 additional 
deficits (%) 56.4 38.8 71.7 63.6

# p<0.05, not treated vs. treated
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Epidemiology of adult GHD
- mortality in relation to GH replacement therapy

men –
not treated

women –
not treated

men –
treated

women –
treated

Number of 
patients 560 456 184 129
Number of 
deceased 
patients 314 266 15 9
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Conclusion:
• The typical treated patient:

– younger at onset

– entry more recently

– tend to have 
• more operations
• more additional deficits

– whereas there are no differences in 
• percentage of irradiation
• cancer as primary disease
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Conclusion:

• The questions remain:

– Can the younger age explain the difference in mortality?

– Can the recent entry explain the difference in mortality?



JSC 2011

Conclusion:

• The questions remain:

– Can the younger age explain the difference in mortality?

– Can the recent entry explain the difference in mortality?

– Or can growth hormone treatment?
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Thanks to:
• Kirstine Stochholm
• Claus Gravholt
• Torben Laursen
• Anders Green



JSC 2011


	Impact of Growth Hormone Deficiency (and Replacement) on Mortality in Adults
	Mortality in hypopituitary patients:
	Mortality in hypopituitary patients:
	Mortality in hypopituitary patients:
	
	
	
	
	Identification of Patients
	A historical view
	Data, data everywhere. But not much of it is linked
	Personal Identification Number
	Record-Linked Data – Completing the Jigsaw
	Identification of Patients
	Identification of Patients
	Identification of Patients
	Identification of Patients
	Identification of Patients
	Identification of Patients
	Identification of Patients
	Identification of Patients
	Identification of Patients
	Identification of Patients
	PREVALENCE OF GHD:
	Identification of Patients
	MORBIDITY AND MORTALITY
	Materials and Methods
	Childhood onset GHD
	Adult onset GHD
	Total morbidity
	Mortality in the Danish Cohort:
	Mortality in the Danish Cohort:
	CONCLUSION
	Epidemiology of adult GHD  - mortality in relation to GH replacement therapy
	Epidemiology of adult GHD  - mortality in relation to GH replacement therapy
	Epidemiology of adult GHD  - mortality in relation to GH replacement therapy
	Epidemiology of adult GHD  - mortality in relation to GH replacement therapy
	Epidemiology of adult GHD  - mortality in relation to GH replacement therapy
	Conclusion:
	Conclusion:
	Conclusion:
	Thanks to:

