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Background: As may readily be inferred from clinical observations, there is an increasing preva-
lence of severe acute pancreatitis (SAP) in the elderly, even though the precise nature of the rela-
tionship between a patient’s age and severity of the disease has not been unequivocally determined
to date. This study aimed therefore to investigate the incidence, clinical course, and mortality rate
among the elderly patients suffering from acute pancreatitis (AP), as compared to younger ones.
Methods: A prospective study, lasting a single calendar year, covered patients with AP suc-
cessively admitted to hospitals. The final assessment comprised 963 patients. The patients were
subsequently divided into three groups corresponding to the three grades of disease severity,
based on the Revised Atlanta Classification for Acute Pancreatitis. The actual cause of the
disease, its clinical course, results of radiological ultrasonography, computed tomography, and
laboratory tests, as well as the duration of hospital stay were assessed in due consideration of
patients’ age (groups aged 65—79 years and =80 years vs <65 years).

Results: Cholelithiasis was determined as the main cause of AP among the older patients
(54.08% and 58.12% vs 22.46%; P<<0.000). Among the oldest patients (=80 years), its course
was often significantly more severe, in comparison with the ones under 65 years of age: 14.53%
vs 6.31% (P<0.00); a phenomenon not observed in the age range 65-79 years, nor among
the younger patients (7.69% vs 6.31%; P>0.05). Moderate AP occurred significantly more
often in the younger patients compared to those aged =80 years (16% vs 8.55%; P<0.00),
although without any significant differences observed between the group aged 65-79 years
and the younger patients (13.27% vs 8.55%). SAP more frequently ended in death among the
oldest patients — 11.97% vs 2.31% (P<<0.000) than in the group aged 65-79 years (4.59%), as
compared to the younger groups (P>0.05).

Conclusion: An appreciably higher susceptibility of older patients aged =80 years to AP, with
cholelithiasis being the main cause that results in high mortality rate, is presently acknowledged
a serious diagnostic and therapeutic management challenge to a national healthcare system.
Keywords: acute pancreatitis, elderly patients, predictive factors

Background

Arguably, population’s aging is accompanied by a steadily increasing number of
elderly patients suffering from acute pancreatitis (AP).' In Poland, the incidence
rate of AP is very high and still on the rise among the elderly.! As evidenced, among
the individuals aged over 60 years, the incidence rate may be around 150/100,000."
Clinical symptoms of acute abdominal pain in the older patients may differ consider-
ably from those in the younger ones. AP is diagnosed when two out of the following
three criteria are met: 1) abdominal pain with an acute onset, 2) a threefold increase
in the levels of amylase or lipase in blood serum, and 3) results of abdominal imaging
are characteristics of AP.> At older age, the symptoms usually occur later, being also
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less specific. The intensity of pain may be lower, whereas
a mild increase in amylase activity may well be related to
other problems, eg, peptic ulcer or mesenteric ischemia.
Furthermore, older patients usually seek medical assistance
rather late, anxious about anticipated loss of independence,
likelihood of inadequate care to be provided by the next of
kin, or a plain fear of hospitalization or impending death.”
The key risk factors for AP are widely acknowledged, with
gallstones and alcohol abuse accounting for 80% of the
cases."®

Less often, the disease is contracted following endo-
scopic retrograde cholangiopancreatography (ERCP), in the
course of hypertriglyceridemia, as an adverse side effect of
pharmacotherapy, mucoviscidosis, diabetes, disorders of an
autoimmune system, through abdominal injuries, sphincter of
Oddi dysfunction, hyperparathyroidism, and other causes.” "
Cholelithiasis is deemed by far the most frequent, particularly
among the oldest patients.!

In the Western countries, its rate is estimated to be around
13.3%, increasing up to 50.5% in the case of asymptomatic
cholelithiasis.'* Also, at an older age, dyed calcified depos-
its are encountered far more often. Even 50% of women
and 15% of men aged over 70 years may suffer from
gallbladder-related disorders.”” A clinical course of AP is
usually mild, but in approximately 20% of the patients it
may assume a moderately severe course or even reach a
terminal stage.!!2

The precise nature of the relationship between a patient’s
age and severity of the disease has not unequivocally been
determined as yet. Comparative appraisal of pertinent data,
as yielded by these studies published to date, is also appre-
ciably hindered by discrepant values of the upper age limit
in the patients admitted to them. A recent study, for instance,
highlighted the effect of age on the clinical course of AP to
be still pending persuasive elucidation.'®

This study aimed therefore to investigate the incidence,
clinical course, and mortality rate among the elderly patients
suffering from AP, as compared to the younger ones.

Methods

The prospective study covered all patients with AP, suc-
cessively admitted to all surgical wards (16 wards) in the
Swietokrzyskie Region, Poland, within a single calendar
year. The study comprised 963 patients recruited from
among those admitted to the surgical wards across the
province due to AP. Potential subjects were deemed fit for
recruitment into the study when two out of the three follow-
ing criteria were met: 1) abdominal pain with an acute onset,
2) a threefold increase in the levels of amylase or lipase in

blood serum, and 3) results of abdominal ultrasonography
(USG) imaging are characteristics of AP.> Comprehensive
medical documentation of each of the patients was kept in
the custody of the attending physicians. Interviews with the
patients were aimed at establishing the key risk factors and
effective identification of principal complaints. A history of
alcohol abuse was diagnosed when a man was established
to have consumed =40 g, and a woman =20 g, of pure
ethanol daily, or very frequently, for the last 5 years, or when
a large volume of alcohol was consumed directly prior to
contracting the disease. Gallstone etiology was established
based on the imaging tests, ie, USG, endoscopic ultrasound
(EUS), computed tomography (CT), and magnetic resonance
imaging (MRI). Whenever the actual cause of pancreatitis
proved impossible to be established, the patients were clas-
sified as suffering from idiopathic pancreatitis. Physical
examination was aimed at assessing the patients’ general
health status.

The patients were subsequently divided into three groups
corresponding to the three grades of disease severity, based
on the Revised Atlanta Classification for Acute Pancreatitis.
Mild AP was diagnosed in view of there being no organ
dysfunctions, nor local or systemic complications, and
moderately severe course was diagnosed against transient
(<48 hours) organ dysfunction and/or presence of local or
systemic complications, whereas severe course was diag-
nosed against persistent dysfunction of one or more organs
over >48 hours. Mild AP was diagnosed in view of there
being no organ dysfunctions, nor local or systemic complica-
tions, and moderately severe course was diagnosed against
transient (<48 hours) organ dysfunction and/or presence
of local or systemic complications, whereas severe course
was diagnosed against persistent dysfunction of one or more
organs over >48 hours. The actual cause of the disease, its
clinical course, results of radiological (USG and CT) and
laboratory tests (hematocrit, hemoglobin [HGB], white
blood cells [WBCs], sodium, potassium, C-reactive protein
[CRP], creatinine, glucose, Acute Physiology and Chronic
Health Evaluation II [APACHE II]), as well as the dura-
tion of a hospital stay were assessed in due consideration
of the respective age groups (65-79 years and =80 years
vs <65 years).

Patients diagnosed with chronic pancreatitis or pancreatic
cancer were excluded from further assessment.

Statistical analysis

Distribution of quantitative characteristics (age and bio-
chemical blood variables) was investigated in the three spe-
cific age groups, ie, <65 years, 65—79 years, and =80 years,
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as well as the mean arithmetic values, SD, median, and IQR
(Q1-Q3) were calculated. Structural indices were calcu-
lated for qualitative characteristics (gender, cause of the
disease, severity of clinical course: mild, moderate, severe,
and death, as well as for the most frequent concomitant
diseases).

In order to assess the probability of the effect of age on
the variables characterizing respective study groups, logistic
regression analysis was carried out, where the patients under
65 years were a reference group, and OR values and 95%
CI were calculated. Furthermore, in order to estimate the
significance of the differences between the mean values in
the respective age groups, the following tests were carried
out: one-way ANOVA, Kruskal-Wallis one-way ANOVA,
and a median test. The respective tests were selected in view
of the actual distribution of attendant characteristics and
homogeneity of variance.

A logistic regression analysis was performed, and the
indicator and 95% CI were calculated in order to assess the
relationship between the demographic variables, causes of
AP and any concomitant diseases, as well as to establish
the risk of contracting a moderate or a severe form of AP.
Two models were presented, ie, a raw model that addressed
an independent effect of age, gender, causes of the disease,
and concomitant diseases and a multivariate model in which
all the above-referenced indicators were given due consid-
eration. All P-values presented are two-tailed. P-values
below 0.05 for the two-tailed test were considered signifi-
cant. The statistical analysis was carried out with the aid of
STATISTICA software package, v. 12.0.

Results
Within a group of 963 patients with AP, the following
three subgroups were designated, ie, Group I: patients aged
18—64 years, 650 persons (67.4%; 181 women, 469 men),
Group II: patients aged 65—79 years, 196 persons (20.4%;
106 women, 90 men), and Group III: patients aged =80 years,
117 persons (12.2%; 81 women and 36 men). Mean age of
older patients (Groups II and III) was 77.0 (£7.4) years vs
44.0 (£12.1) years in Group III. There was a higher percent-
age of women among the older patients, 54.1% from Group II
and 69.2% from Group III, respectively, vs 27.8% in the
younger Group I. Older patients were suffering from many
concomitant diseases, most frequently hypertension, heart
disease, diabetes, circulatory failure, atrial fibrillation, degen-
erative joint disease, chronic obstructive lung disease, and
chronic renal failure (Table I).

The main cause of AP among the older patients was
cholelithiasis (54.1% in Group II and 58.1% in Group III

vs 22.5% in Group I; P<<0.000). Alcohol abuse was the
dominant cause in the younger Group I (36.2% vs 4.1% in
the age group 65-79 years and 0 in the age group =80 years;
P<0.000). In 38.8% of the older patients aged 65-79 years
and 34.2% =80 years vs 37.9% of the younger patients, the
cause of AP remained unestablished during a hospital stay
(P>0.05) and varied in the remaining patients (Table 1). It
was established that in the oldest patients from Group III
(=80 years), the course of the disease was often significantly
more severe — 14.6% vs 6.3% in Group I (P<<0.00). This
was not observed between the groups aged 65-79 years and
the younger patients (7.7% — Group II vs 6.3% — Group I;
P>0.05). Moderate AP was encountered significantly
more often in the younger patients, compared to those
aged =80 years (16% in Group I vs 8.6% in Group III;
P<0.05), whereas in Group II, aged 65-79 years (13.3%),
as compared to Group I, the difference was not significant.
Severe AP (SAP) statistically often ended in death in the old-
est group of patients (Group III) 12.0% vs 2.3% in Group I
(P<<0.000), but not in Group 11, aged 65-79 years (4.6%),
as compared to the younger patients from Group I (P>0.05)
(Table 1).

Multivariate analysis did not corroborate any significant
relationship between age and moderate and severe vs mild
cause of the disease (P>0.05).

In the multivariate analysis, chronic diseases had a greater
effect on the development of SAP than age: hypertension
P=0.03, OR 1.48 (1.04-2.11); diabetes mellitus type 1
P=0.00, OR 2.95 (1.50-5.80); and circulatory failure P=0.00,
OR 2.29 (1.36-3.86) (Table 2).

Older patients with mild AP, from Groups II and III,
frequently burdened with concomitant diseases, were hospi-
talized for longer periods, compared to the younger ones with
mild AP from Group I (P<<0.05); however, in moderate AP
and SAP the number of days of a hospital stay in the older
patients, particularly the oldest ones, was lesser, ending with
death, although statistical significance was not confirmed
(P>0.05) (Table 3).

Significant differences between groups of older and
younger patients were found, while analyzing the results
of the laboratory tests carried out on the first day of hos-
pitalization. Older patients had significantly lower values
of hematocrit and HGB, blood urea nitrogen (BUN), and
creatinine and a significantly higher level of serum amylase
(P=0.0000). Evaluation of the severity of patients’ condition
using the APACHE II scale revealed higher mean scores in
the group of older patients, ie, 7.49 and 8.99, respectively,
compared to the group aged <65 years — 3.88 (P=0.0000)
(Table 4).
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Table 2 Results of bivariate and multivariate analyses, in consideration of a clinical course of AP

Bivariate analysis Multivariate analysis
OR (95% CI) P-value OR (95% CI) P-value
Moderate AP vs mild AP
Age, years 0.99 (0.98-1.01) 0.12 0.99 (0.98-1.01) 0.37
Gender, M/F 1.27 (1.04-1.54) 0.02 1.19 (0.95-1.50) 0.14
Causes of the disease
Alcohol abuse 1.24 (1.02-1.51) 0.03 1.24 (0.96—1.60) 0.09
Biliary 0.83 (0.67-1.01) 0.07 1.08 (0.85-1.39) 0.52
Others - - - -
Idiopathic 1.43 (1.16-1.76) 0.001 1.42 (1.15-1.76) 0.00
Most frequent concomitant diseases
Hypertension 0.98 (0.80-1.20) 0.84 1.07 (0.83-1.37) 0.62
Coronary heart disease 1.00 (0.76-1.3) 0.10 1.07 (0.75-1.52) 0.70
Diabetes mellitus type 2 0.75 (0.49-1.15) 0.19 0.96 (0.63—1.46) 0.85
Diabetes mellitus type | 1.04 (0.48-2.23) 0.92 1.21 (0.56-2.64) 0.63
Circulatory failure 074 (0.41-1.35) 0.33 0.99 (0.55-1.81) 0.99
Atrial fibrillation 0.77 (0.42—1.40) 0.39 0.96 (0.50-1.83) 0.90
Degenerative joint disease 0.95 (0.51-1.76) 0.87 1.20 (0.61-2.33) 0.60
COPD 1.04 (0.64-1.70) 0.87 1.04 (0.60-1.82) 0.89
Chronic renal failure - - - -
Severe AP vs mild AP
Age, years 1.02 (1.01-1.03) 0.01 1.01 (0.98-1.03) 0.60
Gender, M/F 1.10 (0.86—1.41) 0.45 1.32 (0.98-1.73) 0.09
Causes of the disease
Alcohol 1.01 (0.76-1.33) 0.95 3.14 (1.76-5.63) 0.00
Biliary 1.02 (0.79-1.31) 0.88 2.65 (1.56-4.51) 0.00
Others - - - -
Idiopathic 0.32 (0.20-0.51) 0.00 0.76 (0.59-0.98) 0.03
Most frequent concomitant diseases
Hypertension 1.48 (1.16-1.88) 0.00 1.48 (1.04-2.11) 0.03
Coronary heart disease 1.19 (0.95-1.65) 0.31 0.77 (0.47-1.25) 0.29
Diabetes mellitus type 2 1.23 (0.83-1.83) 0.29 1.56 (0.98-2.47) 0.06
Diabetes mellitus type | 2.07 (1.14-3.75) 0.02 2.95 (1.50-5.80) 0.00
Circulatory failure 1.99 (1.36-2.91) 0.00 2.29 (1.36-3.86) 0.00
Atrial fibrillation 1.40 (0.86-2.30) 0.18 0.97 (0.48-1.95) 0.94
Degenerative joint disease 1.32 (0.71-2.46) 0.38 0.84 (0.27-2.64) 0.77
COPD 1.30 (0.75-2.23) 0.35 1.19 (0.62-2.26) 0.60
Chronic renal failure 2.07 (1.14-3.75) 0.02 1.28 (0.52-3.15) 0.59

Note: Statistically significant differences were indicated in bold type.
Abbreviations: AP, acute pancreatitis; F, female; M, male.

Discussion

In recent years, an appreciable increase in morbidity due to
AP has been observed among the elderly patients.'* Accord-
ing to the report summarizing the results of European studies,

published in 2017, an increase in morbidity due to AP has
been observed among the population aged over 65 years,
and especially among the individuals aged over 80 years.?
With respect to other patients, the diagnosis was based on

Table 3 Duration of a hospital stay due to AP in the older patients, compared to the younger ones, in due consideration of the severity

of the disease

Variables Hospital stay (days) Hospital stay (days) Hospital stay (days) P-value
Patients aged Patients aged Patients aged
<65 years =65-79 years =80 years
X (SD) Me (QI-Q3) | x (SD) Me (QI1-Q3) | x (SD) Me (QI1-Q3)
Mild AP 6.51 (3.61) 6.0 (4.0-8.0) 8.05 (4.11) 7.0 (5.0-9.0) 8.62 (4.27) 8.0 (6.0-10.0) 0.00
Moderate AP 17.04 (12.49) | 15.0 (7.0-21.0) | 14.38 (7.37) | 12.5(9.0-21.0) | 9.90 (3.57) 15.0 (7.0-21.0) | 0.03*
Severe AP 15.20 (19.94) | 9.0 (1.0-21.0) 8.40 (6.19) 9.0 (2.0-13.0) 11.00 (12.32) | 5.0 (3.0-12.0) 0.74
Hospitalization terminated by death | 5.86 (11.41) 6.0 (1.0-9.0) 6.11 (6.41) |[4.0(1.0-9.0) 11.36 (13.56) | 5.0 (2.0-21.0) 0.62
Notes: *Median test. Statistically significant differences were indicated in bold type.
Abbreviations: AP, acute pancreatitis; Me, Median.
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Table 4 Comparison of the laboratory tests results in the patients with acute pancreatitis, as stratified by age
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Note: Statistically significant differences were indicated in bold type.

Abbreviations: APACHE II, Acute Physiology and Chronic Health Evaluation Il; BUN, blood urea nitrogen; CRP, C-reactive protein; HGB, hemoglobin; WBCs, white blood cells; NS, non-significant.

the criteria defined in the Revised Atlanta Classification for
Acute Pancreatitis.’

The above notwithstanding, it should still be noted at
this juncture that the actual symptoms of acute abdominal
diseases tend to be far less obvious in the older patients,
intensity of pain complaints is lower, symptoms arising
from concomitant diseases tend to overlap, and on top of all
that, overall effectiveness of communication with the elderly
patients is lower, generally owing to a diversity of cognitive
disorders.”!'""?

Mean serum amylase levels were significantly higher
in the older than that in younger age groups (1,229.44 and
1,263.02 U/L vs 768.51 U/L; P<<0.05) of the study subjects,
which is believed to be associated with a more severe clinical
course of AP in the older patients. In the study by Kim et al,'¢
conducted on a group of 85 older and 142 younger patients,
amylase levels did not differ statistically between respective
groups, ie, 892.7 vs 663.6 U/L (P=0.085). In a meta-analysis
published in 2017, it was found that amylase had insufficient
predictive potential in determining the severity and etiology
of AP.2 Approximately 1 in 10 patients without AP may
be allocated into this group, based on the elevated levels of
serum amylase or lipase.?! This generally called for greater
caution, while setting out to interpret the basic diagnostic
tests, especially in a group of the older patients.

The results yielded by this study corroborated the work-
ing hypothesis that the main etiologic factor of AP in the
older patients was cholelithiasis, as diagnosed in more than
half of the study subjects. Similar results had been reported
in many epidemiological studies.>*!%!722 Cholelithiasis may
occur in 20% of the general population* and in one-third of
those aged around 70 years.

The age-related changes in biliary metabolism should
therefore be looked into as likely potential causative factors,
as they in turn stimulate the changes in the lithogenicity of
bile, delay in emptying of a gallbladder, apart from being
instrumental in widening common bile duct.'”** The widen-
ing of common bile duct was confirmed in a large group of
patients aged over 70 years; however, the upper limit of the
normal value did not exceed 7.6 mm.* Even up to 50% of
the gallstone cases in the bile duct may be asymptomatic and
thus slip away undetected in the imaging tests, despite the
application of modern diagnostic techniques.”

It should perhaps be highlighted here that cholelithiasis,
or an alternative cause of the disease, was not ultimately
confirmed in more than 34% of the patients diagnosed with
idiopathic AP, irrespective of age. It follows that actual causes
of potential complaints should be sought out comprehensively,
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especially in view of the fact that in older patients the symp-
toms of gallstones may be far less obvious in their respective
manifestations.”? In the light of the guidelines issued by
Polish Pancreatic Club, an early inspection of the bile duct
in the course of AP remains controversial. Consideration of
ERCP is recommended only in the course of severe, acute
biliary pancreatitis.”’ In the case of its mild form, carrying out
cholecystectomy as soon as possible after AP is recommended,
ie, during the same hospital stay. In the case of a severe form,
postponement of surgical intervention appears to be well justi-
fied, until all inflammatory infiltrates are effectively resolved,
and the secretion of intra-abdominal fluid arrested.?’-*

Despite the above-referenced recommendations, an early
cholecystectomy is seldom performed, especially in the
elderly patients. In the study by Trust et al,” only 57% of the
older patients with mild AP had undergone cholecystectomy
during their first hospital stay, and more than half of the
remaining patients who had never undergone this procedure
were examined by a surgeon. It was also confirmed that
mortality in the group who had undergone cholecystectomy
was lower than in the one where a surgical intervention was
pursued (0.9% vs 3.1%; P<<0.0001).* Surgical treatment of
the bile ducts in older patients is believed to be a safe method
of treatment, even in the oldest age group.?**

Elderly patients with AP may present many problems
during treatment, due to concomitant diseases. In the group
under study, cardiovascular diseases, diabetes, degenerative
diseases of the motor system, and COPD were significantly
more frequent, compared to the younger patients.

It was confirmed that while referring the patients for a
surgical procedure due to cholelithiasis, it was essential to
acknowledge that advanced age, complications of diabetes,
neurological disorders, liver diseases, weight loss, chronic
lung diseases, and congestive circulatory failure may well
be the most persuasive contraindications for a surgical
intervention.?

Some investigators deem age to be an independent risk
factor for a severe form of AP.?>3! Other studies do not cor-
roborate such an assertion.!**? This study, on the other hand,
did manage to establish that age was indeed a risk factor
for SAP, but in the patients aged =80 years only. Severe
course of the disease was noted in 17/117 (14.53%) patients
aged =80 years vs 6.31% in the group of 650 younger patients.
It was also duly noted that age appeared of lesser consequence
as a causative factor for the development of the severe
course of the disease, than various concomitant diseases.

Interestingly enough, local complications related to
a moderate course of the disease were more frequently

encountered in the group of younger patients, compared to
the oldest ones (P<<0.05). Xin et al,”? in a study of 94 older
patients with SAP, also confirmed that they were more
often exposed to severe organ failure, even though no dif-
ferences were noted in the incidence of local complications.
In this study, the values of APACHE II were significantly
higher in the group of older patients (7.49), especially those
aged =80 years (8.99), compared to the younger ones (3.88).
It was also established that the values of glucose were sig-
nificantly higher in the older than that in the younger group
(8.10 vs 7.55 mmol/L). Similar observations were reported
by Kim et al,'® whereby the values of APACHE II were
9.3vs4.9 (P<0.001). APACHE II (=5) and glucose levels
(=11.1 mmol/L) may well be deemed the predictive factors
for the development of severe AP.*

High mortality rate was observed among the patients
aged 65—79 years in the course of SAP (4.59%; P>0.05),
especially in the group aged =80 years (11.97% vs 2.31%;
P<<0.000). Xin et al** indicated a mortality rate of 17.0%
among the patients aged =66 years vs 5.3% among those
younger. Kim et al did not encounter any differences in the
mortality rates between the respective groups (3.5% vs 0.7%;
P=0.148), whereas Fan et al** suggested that a high mortal-
ity rate among older patients with AP was correlated with
various concomitant diseases and was not exclusively the
result of an advanced age. The authors of this study actually
arrived at the very same conclusion.

Much in line with the findings of other studies, no cor-
relation was established between the patients’ age and the
duration of an SAP-related hospital stay.'® In the group of
patients with moderate AP, the younger ones were hospital-
ized for a significantly longer time (P<<0.05), compared to the
group with mild AP — those aged over 65 years (P<<0.000).
Evaluation of own experiences in the treatment of this group
highlights the necessity to give due consideration to the atten-
dant differences in the clinical course of AP, as well as to the
likely effects of usually numerous, concomitant diseases.

Incidence of AP in the older patients is frequent, espe-
cially in the group aged =80 years. The principal causative
factor is believed to be cholelithiasis, even though in a large
group of patients the precise nature of the disease’s origins
still remains elusive at best. In the older patients, the course
of'the disease is far more often severe than moderate, accom-
panied by a high mortality rate, mainly within the group
aged =80 years. Concomitant diseases are believed to affect
both the severe course and an attendant mortality rate in this
particular group of patients. As the symptoms of AP in the
older patients are far less obvious in their manifestations,
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special caution is therefore advised in their interpretation,
as well as with regard to the results of all pertinent labora-
tory tests.

Conclusion

An appreciably higher susceptibility of the seniors
aged =80 years to AP, with cholelithiasis being the main
cause, and resultant high mortality rate, is presently acknowl-
edged to be a serious challenge to a national health care
system, both in terms of diagnostic procedures and specifi-
cally targeted therapeutic management. This is postulated to
be urgently addressed in a systemic way.

In line with the findings of this study, all attendant
diagnostic procedures should be made appreciably more
comprehensive and target-oriented in character, with a view
to making them more effective in the early detection of a
severe form of the AP.
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