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Summary

Multiple organ failure (MOFE) in elderly patients
is a new clinical syndrome different from multiple
organ failure (MOF) caused by surgical conditions
in the young and middle-aged persons. One thou-
sand and two cases of MOFE were analyzed retro-
spectively and their clinical features discussed.
MOFE has a long insidious course. Its main predis-
posing factors are pulmonary infection, heart attack,
etc. The mortality of MOFE increased with age and
the number of organs involved. Nevertheless, those
suffering from failure of 4 or more organs can still
survive; but is mostly fatal if there is co-existing re-
nal failure. MOFE has 3 different types: type I, Il
and I, with the last seen only in MOFE but not in
MOF. We define MOFE as the sequential failure of 2
or more organs within a short period in elderly pa-
tients ( = 60 years old) with multiple organ chronic
disease on the basis of multiple organ dysfunction.
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Introduction

From 1977, we have published a series of ar-
ticles® about multiple organ failure in elderly pa-
tients (MOFE) with chronic diseases, an entity with
many clinical features different from ordinary mul-
tiple organ failure (MOF), which is mainly caused
by surgical conditions and which often occurs in
the young and middle-aged adults. In this paper,

we retrospectively analyze 1002 cases of MOFE in
14 hospitals and further present the main clinical
characteristics of MOFE.

Patients and Methods

MOFE is defined as the sequential failure of two
or more organs within a short period in elderly pa-
tients (aged 60 years old or above) with multiple
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organ chronic disease on the basis of multiple or-
gan dysfunction. Cases of MOFE in 14 hospitals
were retrospectively analyzed. All the cases met
the diagnostic criteria we have mentioned in previ-
ous papers®®. A total of 1002 cases were studied.
The following clinical data were recorded: sex, age,
underlying chronic diseases, predisposing factors,
organs involved, clinical type of MOFE (according
to the number of times organs failed), mortality.

Results
Sex and age distribution

In the 1002 patients studied, 746 were male
and 256 female. Their age ranged from 60 to 94
years (mean 71.2 years), with 538 cases between
60 and 69 years; 348 between 70 and 79 years;
105 between 80 and 89 years; 11 were aged 90
years or above.

Underlying chronic diseases

Before multiple organ failure, most of the pa-
tients had more than 2 chronic diseases with the
maximum number of 9 diseases (mean 2.4 dis-
eases). The most common ones were cardiovascu-
lar and pulmonary diseases, followed by cerebrovas-
cular disease and diabetes mellitus (Tables 1,2).

Table 1. Underlying Chronic Diseases

Underlying Diseases No. of Patients (% of Total Patients)

Chronic bronchitis and 575 (57.4)
obstructive emphysema

Coronary heart disease 522 (52.1)
(including old myocardial

infarction)

Cor pulmonale 289 (28.9)
Hypertension 259 (25.9)
Cerebrovascular disease 140 (14.0)
Diabetes mellitus 139 (13.9)
Chronic renal diseases 115 (11.5)
Chronic hepatitis and liver 112 (11.2)
cirrhosis

Carcinoma 82 (8.2)
Pulmonary tuberculosis 49 (4.9)
Peptic ulcer and chronic 45 (4.5)
gastritis

Bronchiectasis and 34 3.4
pulmonary fibrosis

Rheumatic and congenital 12 (1.2)
heart disease

Total 2408

Table 2. The Relationship Between Age and Number of
Underlying Chronic Diseases

Number of Underlying Chronic Diseases
Age 1 2 3 4 5 Undocumented Total
(yrs) No(%) No(%) No(%) No(%) No(%) No(%)
60-69 134(24.9) 198(36.8) 111(20.6) 58(10.8) 21(39) 16(3.0) 538
70-79 48(13.8) 108(31.3) 69(19.8) 68(19.5) 48(13.8) -(2.6) 348
>80 17(14.8) 27(233) 28(24.1) 20(17.2) 19(16.4) 5(4.3) 116
Total 199(19.9) 333(33.2) 208(20.8) 146(14.6) 88(8.8) 28(2.8) 1002

Predisposing factors

The most common predisposing factors were
infection, especially pulmonary infection, and acute
attack of cardiovascular and cerebrovascular dis-
eases (Table 3).

Table 3. Predisposing Factor of MOFE
Predisposing Factors* No. of Patients (%)

Infection 843(84.1)
Pulmonary 746(74.5)
Urological 23(2.3)
Biliary 20(2.0)
Gl tract 19(1.9)
Septicemia 12(1.2)
Pancreatic 10(1.0)
Abdominal 10(1.0)
Skin 3(0.3)

Acute attack of CHD 61(6.1)

(AMI and arrhythmia)

Stroke 32(3.2)

Toxic shock 30(3.0)

Late liver cirrhosis 29(2.9)

Haemorrhagic shock 28(2.8)

Surgery and trauma 27(2.7)

Malmedication 4(0.4)

Total 1054

*Some patients had 2 or more predisposing factors
CHD = coronary heart disease, AMI = acute myocardial
infarction

Organs involved

The frequency of organs involved in descending
order was heart, lung, brain, kidney, gastrointesti-
nal system, liver, blood system and pancreas; and
that of the first failed organ was lung, heart, brain,
kidney, liver, gastrointestinal system, blood system
and pancreas (Table 4).
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Table 4. The Frequency of Organs Involved and the First
Failed Organ

No. of Failed (% of Total No. of First (% of Total

Organ Patients) Failed Organ Patients)
Heart 891 (88.9) 348 (34.7)
Lung 92 (79.0) 956 (35.6)
Brain 610 (60.8) 113 (11.3)
Kidney 469 (46.8) 99 (9.9)
Gl system 368 (36.7) 51 (5.1)
Liver 243 (24.3) 69 (6.9)
Blood system 59 (5.9 10 (1.0)
Pancreas 28 (2.8) 6 (0.6)

Table 5.The Relationship Between the Patient’s Age,
Number of Failed Organ and Mortality

Age (yrs) No. of Failed Organs

2 3 4 5 6 7
60-69 No.ofpatients 97 225 145 54 14 9 538
No.ofdeaths 42 155 127 50 2 2 388
(Mortality %) (43.3) (68.4) (87.6) (92.6) (85.7) (66.7) (72.1)

70-79  No.of patients 57 142 88 49 0 2 348
No.ofdeaths 34 118 79 48 9 2290
(Mortality %) (59.0) (80.2) (89.9) (97.9) (90.0) (100) (83.3)

80-89  No. of patients 26 34 36 6 2 1 105
No. of deaths 18 25 36 6 2 1 8
(Mortality %) (69.0) (73.0) (100) (100) (100) (100) (83.8)

>90  No. of patients 0 4 4 3 0 0 u
No.of deaths 0 3 4 3 0 0 10
(Mortality %) (75.0)  (100) (100) (90.9)

Total No.ofpatients 180 405 273 112 26 6 1002
No.ofdeaths 94 301 246 107 23 5 776
(Mortality %) (52.3) (74.3) (90.1) (95.5) (88.5) (83.3) (77.4)

Mortality in different age groups and in different
number of involved organs

The overall mortality was 77.4%, but the mor-
tality increased with increasing age and with in-
creasing number of organs involved. Whenever the
kidney was involved, the mortality was significantly
high (Tables 5, 6).

Table 6. Mortality of Patients with Renal Failure

No. of Organs Involved No. of Patients No. of Deaths Mortality (%)

2 35 23 65.7
3 137 112 81.7
4 151 147 97.3
5 111 109 98.2
6 26 25 96.2
7 4 4 100.0
Total 464 420 90.5

Total

The clinical types of MOFE and their mortality.

According to our observation, MOFE may be
classified into 3 types: Type I, failure of organs oc-
curred once; Type Il, failure of organs occurred
twice; Type lll, failure of organs occurred several
times (Table 7).

Table 7. The Clinical Types and Mortality of MOFE
Type No. of Patients (%)  No. of Death  Mortality (%)
| 415(41.4) 320 771
I 452(45.1) 329 72.8
1] 135(13.5) 127 94.1
Total 1002(100.0) 776 77.4
Discussion

The underlying conditions and clinical course of
MOFE

MOF due to surgical conditions frequently oc-
curs in the young and middle-aged adults (aged
16 to 45 years). Most patients in this age group
have normal organ function and MOF is often pre-
cipitated by massive bleeding or serious infection
of the wound, so that the clinical course often oc-
curs abruptly. MOFE usually takes a rather long
course to evolve because of age-related systemic
deterioration and various long-standing chronic
diseases, which damage the function of involved
organs. Under these circumstances, some less se-
rious stress may result in damage to a certain or-
gan and thus may induce sequential failure of two
or more organs. In our patients with a mean age of
71.2 years, the function of various organs is often
decreased to 2/3 or even 1/2 of the original level 7,
and they suffered from 2 to 9 chronic diseases (2.4
on average). The number of chronic diseases in-
creased with increasing age (Table 2). In most pa-
tients, the vital organs such as heart, lungs, brain
and liver, etc. were badly hampered by protracted
illnesses which made them incapable of maintain-
ing normal functions and subsequently evolved into
multiple organ system failure when stressed by
some predisposing factors. Thus the course of
MOFE may be described as a cascade of events:
age-related multiple organ hypo-function, multiple
organ chronic diseases, single organ failure or dys-
function, and multiple organ failure which takes a
rather long and insidious course.

Predisposing factors of MOFE

In the young and middle-aged adults, MOF is
mostly precipitated by severe stress such as trauma,
burn, septicemia or major operation. For example,
Fry® reported that in a group of MOF, emergency
operation, rupture of spleen, bacilloid septicemia

(2]
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and abdominal abscess were the main causes. But
in MOFE, the predisposing factors are quite differ-
ent. In our group, the predisposing factors were
multiple (Table 3). The most important one was a
pulmonary infection which accounted for 74.5% of
all patients. Elderly patients often suffered from
chronic pulmonary diseases (in our group, 65.8%
of all patients suffered from chronic bronchitis,
emphysema, tuberculosis, bronchiectasis and pul-
monary fibrosis) which, in addition to the low im-
munity of elderly patients, made them very sensi-
tive to pulmonary infection; and once pulmonary
infection occurred, it often terminated in respira-
tory failure, precipitating the onset of multiple or-
gan system failure. Acute attack of chronic cardio-
vascular disease was another important factor
which accounted for 6.1% of all patients. This was
related to the high incidence of elderly patients with
coronary heart disease (57.5% in our series), which
reduced their cardiac function and predisposed
them to cardiac arrhythmia, angina pectoris or
acute myocardial infarction, resulting in cardiac
failure and hypo-perfusion of other vital organs and
subsequently their failure. These predisposing fac-
tors were very rare in the young and middle-aged
patients suffering from ordinary MOF.

The mortality and efficacy of resuscitation of MOFE

As reported by other authors®?*!, the mortality
of MOF after serious injuries was 70 -100%. The
more the organs were involved, the higher the mor-
tality. When 4 or more organs were involved, the
mortality was 100%. Knous'? analyzed 2719 cases
of organ system failure (OSF) and came to the con-
clusion that advanced age (=65 years old) increased
both the probability of developing OSF and the prob-
ability of death once OSF occurred. For patients
aged 65 years or above with one or two OSFs, the
mortality rate was frequently twice that of younger
patients and recovery was unlikely if only two OSFs
persisted for 24 hours. In our patients, the overall
mortality was 77.6%, and the mortality increased
with increasing age and the number of organs in-
volved (Table 5). However, it is noteworthy that, of
417 cases with failure of 4 or more organs, 36 cases
were successfully resuscitated (27 with 4 organs
involved, 5 with 5 organs involved, 3 with 6 organs
involved and 1 with 7 organs involved). For example,
a 65-year-old man with coronary heart disease and
chronic bronchitis developed haemorrhagic shock,
acute renal failure, stress gastrointestinal bleed-
ing, pulmonary infection and respiratory failure,
acute left ventricular failure, hepatic failure, and
disseminated intravascular coagulation after resec-

tion of giant cell carcinoma and was successfully
resuscitated. This suggested that even in elderly
patients with failure of 4 or more organs, resusci-
tation is likely to be successful if systemic evalua-
tion of various organ function have been carried
out to predict the probability of the onset of organ
failure, the rescue techniques of medical staff and
facilities are well trained and prepared, and mul-
tiple resuscitative measures are provided timely and
effectively. Another point is that although less fre-
quent than heart and pulmonary failure, renal fail-
ure carried great prognostic significance to the pa-
tient. In our patients, 420 of 464 cases (90.5%) with
renal failure died. When renal failure occurred in
the presence of failure of 4 or more organs, the
mortality was as high as 97.3 to 100% (Table 6).
This is probably attributed to the fact that age-re-
lated decline in renal function is often clinically
insidious, and low renal perfusion due to any pre-
cipitating factor is apt to induce renal failure and
terminate in MOFE.

The clinical types of MOFE

Faist, et al, *® classified MOF into two types:
single phase (rapid pattern) and two phase (delayed
pattern) accounting for 44.1% and 55.9% respec-
tively. Referring to Faist's typing, the authors di-
vide MOFE into three categories: (1) Type | : single
phase, rapid pattern, generally precipitated by in-
fection (mainly pulmonary) or acute attack of un-
derlying chronic disease, with one single organ fail-
ure (mainly pulmonary or heart) at first and conse-
guentially two or more organs being involved with
recovery or death as the result. (2) Type Il : two
phase, delayed pattern, generally evolved on the
basis of type | with rapid recovery. After a short
lucid period, failure of two or more organs occurs
once more with recovery or death as the result. (3)
Type Il : multiphase, recurrent pattern, based on
type I, numerous recurrences of multiple organ
failure occur with recovery or death as the result.

Comparing our classification with that of Faist’s,
we would like to emphasize that our type Ill, the
recurrent type, is the unique one only seen in mul-
tiple organ failure of elderly chronic patients, but
not in the ordinary MOF. It may recur several times
and even as many as 9 times which was never be-
ing seen in ordinary MOF. Its occurrence may be
related to the following factors: (1) In the previous
attacks the number of organs involved was usually
small or only heart and lungs involved and thus,
patients were easily saved. (2) Sparing of the criti-
cal organs like kidneys and haemopoietic system.
(3) The age of the patient was comparatively

Permission granted for electronic reproduction in Hong Kong Medicine Online. Single copy may be made for the purpose of research, training or private study, and NOT for commercial distribution.



Wang SW, Liu LL, Mao SY = Multiple Organ Failure

younger. (4) Increase of experience in treatment and
improvement of therapeutic facilities. Thus we may
conclude that the presentation of MOFE is the re-
sult of success in treating single organ failure of
chronic elderly patients, and type Il of MOFE im-
plies further advancement of emergency care for
elderly patients and is the very result of successful
treatment of type | and Il of MOFE. It can be antici-
pated that with the further improvement of emer-
gency care of elderly patients and additional expe-
rience in treatment of MOFE, the proportion of type
Il might be increasing in the future.

Table 8. Main Clinical Differences Between MOFE and MOF

MOFE MOF
Age > 60 years Most are young or
middle-aged
Precipitating factors Pulmonary infection, Trauma,major surgery,

acute attacks of underlying  sepsis, etc.
chronic diseases, etc.

Organ function Decreased to 1/2 - 1/3of ~ Normal
original value
Underlying chronic  Multiple (2 - 11) Rare

diseases
Clinical course Onset insidious, with
prolonged clinical

course, and sometimes

Onset abrupt, with short
clinical course, rapid
recovery or death

recurrent attacks
No. of failed organs 3 - 4 organs usually, 2 - 3organs usually, 5 at
7 at most most
Clinical types 3 types 2 types
Sequence of organ  Heart>lungs>kidneys>brain Lungs>liver>brain>
failure heart
Prognosis very poor better than MOFE

The clinical difference between MOF and MOFE and
the definition of MOFE

From the above discussion and the following
table (Table 8), it is clear that the differences be-
tween MOFE and MOF are remarkable. These dif-

ferences are mainly attributed to the fact that MOFE
occurs on the background of senile deterioration of
multiple organ function with multiple organ chronic
diseases. Some of these vital organs were in a criti-
cal state of dysfunction so that a stress of even
slight degree may trigger the failure of one organ
which might result in the evolution of numerous
organ failure as a domino phenomenon. Thus the
definition of MOFE might be defined as : sequen-
tial failure of 2 or more organs within a short pe-
riod in elderly patients (aged 60 years old or above)
with multiple organ chronic diseases on the basis
of multiple organ dysfunction.
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