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Survival	and	and	acromegaly	biochemical	control	

Mercado et al.J Clin Endocrinol Metab. 2014Dec;99(12):4438-46 
therapy with either octreotide LAR or CBG are followed with
IGF-1 and fasting GH measurements at 4–6 months intervals.

GH and IGF-1 assay methodologies
See Supplemental Tables 1 and 2

Statistical methods
Mortality data among the Mexican population was obtained

from two official sources: The National Institute of Geography
and Statistics and The National Population and Housing Census.

Age and gender-specific mortality rates
among the general Mexican population
were used to calculate SMRs.

Quantitative variables are presented
either as means ! SD or as medians with
interquartile ranges (IQR), according to
their distribution. Data distribution was
determined by means of the Shapiro-
Wilks test. Quantitative variables were
analyzed using Student t, Mann-Whitney
U or Wilcoxon tests, whereas for quali-
tative variables we used either !2 or exact
Fisher tests. Survival curves were plotted
usingKaplanMeier analysis, considering
the time encompassed between the date
of diagnosis and the date of death or last
follow-up. Cox proportional hazard
analysis was used for multivariate anal-
ysis of competing risks. A P " .05 was
considered as statistically significant. We
used as statistical software SPSS version
17 and STATA version 11.2.

Results

General characteristics of the cohort
The analyzed cohort consisted of 442 patients (289

women, 153 men) with acromegaly diagnosed, treated
and followed between 1990 and 2012 (median follow up
6 years [IQR 3–10]) (Table 1). Follow up duration was 2
years in 3.8% of the patients, 2–4 years in 30.3%, 4–9

Figure 2. Kaplan Meier survival curves according to last GH. GH " 1 ng/mL vs. GH 2.5–5 ng/mL
P # .01; GH 2.5–5 ng/mL vs. GH $ 5 ng/mL P # .01

Table 1. Demographic, clinical, biochemical and treatment characteristics of the analyzed cohort (IQR #
Interquartile range, x ULN # Times the upper limit of normal).

Demographic features

N 442
Females (%) 289 (65.4%)
Males (%) 153 (34.6%)
Mean age at diagnosis 43.5 ! 13.1 (range 16–77)
Median follow up in years 6 (IQR 3–10)
Smoking history 24%
Median diagnosis delay in years 5 (IQR 3–8)
Imaging and biochemical features
Microadenoma (%) 133 (30%)
Macroadenoma (%) 309 (70%)
Median fasting GH at diagnosis 14.5 ng/mL (IQR 5.5–30)
Median IGF-1 at diagnosis 2.3 % ULN (IQR 1.69–2.94)
Co-morbidities
Hypertension 35%
Diabetes mellitus 30%
Glucose intolerance 20%
Documented coronary artery disease 8%
Malignant neoplasm 4.7%
Therapeutic features
Primary surgical treatment 75%
Primary pharmacological treatment 17%
Adjunctive pharmacological treatment 52%
Adjunctive radiotherapy 17%
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and heart disease were significantly more frequent among
the patients who died (Table 2).

The expected number of deaths in the general Mexican
population was 29, which considering the 22 deaths reg-
istered in our cohort yields a calculated SMR of 0.72 (95%
CI, 0.41–1.03) (Figure 1). SMR was 1.04 (95% CI, 0.53–
1.57) for females and 0.41 (95% CI 0.20–0.69) for males
(Figure 1). In patients in whom the latest IGF-1 was !
1.2 x ULN the SMR was 0.46 (95% CI, 0.087–0.83),
whereas in those whose IGF-1 was above this threshold
the SMR was 0.94 (95% CI, 0.43–1.44) (Figure 1). When

using a 1 x ULN IGF-1 cut off level,
subjects above this threshold had a
SMR of 0.97 (95% CI, 0.44–1.5),
whereas in those below it, the SMR
was 0.55 (95% CI, 0.02–1.08). The
SMR among patients with fasting
GH ! 2.5 ng/mL at their last visit
was 0.44 (95% CI, 0.16–0.72);
among those with a fasting GH " 2.5
ng/mL, the SMR was 1.5 (95% CI,
0.52–2.48) (Figure 1). Patients with
a serum GH " 1 ng/mL upon their
last visit had a SMR of 1.17 (95% CI,
0.6–1.57). The impact of the latest
GH and IGF-1 concentration on
mortality was confirmed by Kaplan
Meier analysis (Figure 2 and 3). A
progressive decrease in survival was
found as fasting GH levels increased
from ! 1 ng/mL to more than 5

ng/mL and as IGF-1 increased from ! 1.2 x ULN to more
than 2 x ULN.

As shown in Table 3, a fasting GH at diagnosis " 10
ng/mL, the presence of heart disease or malignancies, and
the last fasting GH and IGF-1 concentrations, were all
significantly associated with an increased mortality on
age-adjusted univariate analysis. A multivariate model
(Cox proportional hazard analysis) was carried out in-
cluding those variables found to be statistically significant
in the univariate analysis. In this model, only the presence

Figure 3. Kaplan Meier survival curves according to last IGF-1. IGF-1 ! 1.2 x ULN vs. IGF-1 "
2 x ULN

Table 3. Characteristics associated with mortality on univariate (logistic regression) and multivariate (Cox
proportional hazard) analysis.

UNIVARIATE ANALYSIS MULTIVARIATE ANALYSIS

HR 95% CI p HR 95% CI p
Female 1.26 0.45–3.53 0.65
Dx delay 0.99 0.92–1.07 0.89
Tumor volume 1.28 0.49–3.37 0.61
Fasting GH at diagnosis 0.99 0.98–1 0.61
Fasting GH at diagnosis >10 ng/mL 2.81 1–7.9 0.05 1.51 0.5–4.6 0.46
IGF-1 at diagnosis 0.98 0.9–1.06 0.7
IGF-1 at diagnosis "2 # ULN 1.6 0.66–4.32 0.27
Panypopituitarism* 1.19 0.9–1.58 0.21
Hypertension** 2 0.76–5.2 0.15
Diabetes mellitus 1.16 0.45–2.9 0.7
Dyslipidemia** 0.68 0.25–1.8 0.68
Cardiopathy 3.07 1.1–8.54 0.03 2.02 0.61–6.7 0.24
Malignancy 4.4 1.6–11.8 0.003 3.54 1.2–10.4 0.022
Radiotherapy 0.76 0.22–2.6 0.76
SRL therapy 1.8 0.65–5.14 0.20
Fasting GH at last visit 1.03 1–1.05 0.01 1.03 0.99–1.06 0.104
IGF-1 at last visit 1.33 1.12–1.58 0.001 1.26 0.99–1.6 0.05

*Two or more pituitary hormone deficiencies

**Systolic BP above 150 and/or diastolic BP above 90 mmHg

***Total cholesterol or triglycerides above 200 mg/dL
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Fleseriu M et al. Discov Med 2014; 17: 329-338 

Therapeutic	Options		
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Efficacy	of	Pasireotide	Lar	in	PAOLA	
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Material	and	methods	
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Results	

Responsive	pts		 Not	Responsive	pts		 p-value	

Gender	
F,	n	(%)	
M,	n	(%)	

	
9	(69.2%)	
11	(61.1%)	

	
4	(30.8%)	
7	(38.9%)	

0.6	

Mean	age	at	acromegaly	diagnosis,	yrs		(SD)	 39.5	(9)	 37.4	(12)	 0.3	

Mean	GH	at	acromegaly	diagnosis,	ng/mL	(SD)	 34.5	(22)	 34.8	(11)	 0.9	

Mean	IGF-I	x	ULN	at	acromegaly	diagnosis	(SD)	 2.9	(0.9)	 3.9	(0.4)	 0.04	

Age	at	Pasireotide	treatment	start,	yrs	(SD)	 44.4	(8)	 41.4	(14.5)	 0.4	

Mean	GH	at	Pasireotide	treatment	start,	ng/mL	(SD)	 7	(4.8)	 7.8	(1.3)	 0.3	

Mean	IGF-I	x	ULN	at	Pasireotide	treatment	start	(SD)	 2.2	(0.9)	 2.9	(1.1)	 0.09	
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IGF-I value 3.3 time higher than the upper limit of normality (ULN) can predict 

the unresponsiveness/resistance to Pasireotide Lar therapy 

AUC	(95%CI)	 0.75	(0.56-0.93)	

p-value	 0.02	

OR	(95%CI)	 10.5	(1.7-63.9)	

Results	
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In	conclusion…	
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