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Summary
In a four year ongoing study, in 54 elderly pa-

tients with hospital acquired sepsis, the biochemi-
cal and haematological findings prior to sepsis were
compared with those observed within 48 hours af-
ter onset, enabling the evaluation of the impact of
sepsis on the dynamics of these values.  Anaemia,
leukocytosis, renal failure and abnormal liver func-
tion tests were common findings.  Significant changes
were found in haemoglobin (p<0.05), white blood cell
count (p<0.05), platelet count (p=0.002) and in se-
rum potassium (p=0.007) and albumin levels
(p=0.006). This study stresses the fact that some of
the haematological and biochemical abnormalities
that occur in elderly patients with sepsis are caused
by sepsis itself, others simply reflect the underlying
disease.

Introduction
In the general population the number of epi-

sodes of sepsis has steadily risen over the last few
decades1.  However while the incidence rate in the
general medical units has been 0.8-1.5%2, a rate of
up to 7.2% has been reported in acute geriatric
wards3.  Some of the studies on sepsis in elderly
patients have addressed themselves to the clinical
and biochemical presentation.  However, since in
most of elderly patients sepsis occurs on a back-
ground of multiple pathology its laboratory presen-
tation might simply reflect the underlying disease.
The purpose of our study was therefore to define
the changes in laboratory values in such patients,
which are caused by sepsis rather than by their
underlying disease.  Towards this aim we studied
a group of patients with documented nosocomial
sepsis and compared laboratory values prior to and
immediately following onset of sepsis.

Patients and Methods
In a four year ongoing study we examined the

biochemical presentation of hospital acquired sepsis
in a 33-bed acute geriatric ward of a university af-
filiated hospital.  Eligible for inclusion were all pa-
tients who presented with symptoms of sepsis and
appeared to have bacteremia.  Clinical sepsis was
defined if at least two of the following signs were
observed; hyperthermia or hypothermia,
tachycardia, tachypnea and altered mental status.

Three blood samples were taken for culture on
separate occasions from a single venipuncture and
incubated into both tryptic soy broth and
thioglycollate media.  Specimens were cultured both
aerobically and anaerobically and all isolates were
identified and typed by standard microbiological
techniques.  The decision to consider isolates as
true pathogens or as contaminants was based on
the identity of the organism or the type of growth,
i.e., the same organism grown from several con-
secutive cultures.  Sepsis was classified as com-
munity acquired if organisms grew from blood
drawn within 48h of hospitalisation, and hospital
acquired if grown from blood drawn thereafter.
Signs of sepsis which appeared on an average of
16.2 ± 2.1 days (range 5-32 days) post admission,
were not found in any of our study group upon
admission.  The site of origin of bacteremia was
defined on the basis of evidence of infection and/
or isolation of the same organism from blood and
local sites.  Septic shock was defined if systolic blood
pressure on diagnosis was less than 90 mm Hg or
if systolic blood pressure decreased more than
50mm Hg as compared with levels of preonset of
sepsis.  Laboratory data were coded and analysed
by computer.  In those patients with hospital ac-
quired sepsis laboratory values found within 48-
96 hours before the onset of sepsis were analysed
and compared with those observed within 48 hours
after its onset.  Statistical analysis used Chi-square
tests with or without Yates modification as appro-
priate and the Student t test.  This paper repre-
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sents part of a study in sepsis in elderly patients.
The incidence, etiology and prognostic features have
previously been publishe 3.

Results
During the 4 year study on 175 patients, 184

episodes of sepsis occurred in our acute geriatric
ward.  Hospital acquired sepsis was documented
in 67 of these patients.  Thirteen cases were ex-
cluded from the study when medical records were
either incomplete or missing.  The mean age of the
patients was 80.1± 9.2 years (range 61-98).  Fifty-
two percent were female and 48% were male.  Gram-
negative organisms accounted for 64% of the epi-

sodes, gram-positive for 30%, anaerobic for 2%, and
4% were due to candida.  Septic shock developed
in 20 of the patients of whom 11 died.  Altogether,
fifteen of the patients (28%) died within seven days
from the onset of sepsis.  The interval period from
the time that the patients presented with the signs
indicating the onset of sepsis and consequently the
initiation of treatment was 30±3 hours.  Treatment
was appropriate with regard to anti-microbial treat-
ment in 42 patients (78%).  Outcome of sepsis was
not associated with the appropriateness of anti-
microbial treatment.

Table 1 summarizes the major underlying dis-
eases of the study group.  None of the patients were
disease free, whereas 28 patients had more than
one underlying disease.  The sources of bacteremia
are summarized on Table 2. The most frequent
source of hospital acquired bacteremia was the
urinary tract.  The source could not be identified in
31.4% of the patients.

The haematological and biochemical findings
before and during sepsis are summarized in Table
3. Anaemia, leukocytosis, renal failure and abnor-
mal liver function tests were common.  Significant
changes      in haematological and biochemical val-
ues due to hospital acquired sepsis were observed
in haemoglobin (p<0.05), white blood cell count
(p<0.05), platelets (p<0.002) and in serum potas-
sium (p=0.007) and albumin levels (p=0.006). Re-
nal and liver function abnormalities during onset
of sepsis were not significantly different in those
patients who died as compared with those who sur-
vived, although they presented with lower blood
pressure (data not shown).

Discussion
Sepsis is a common cause of death in elderly

patients and generally affects those with multiple

Haemoglobin (g/L) 108±28 100±21 <0.05
White blood cell (x103/mm3) 8.5±3.9 14.3±0.8 <0.05
Platelets (x103/mm3) 296±147 200±130 <0.002
Sodium (mmo1/L) 133±9 134±9 N.S.
Potassium (mmo1/L) 4.3±0.8 4.0±0.7 =0.007
Creatinine (mmo1/L)(normal 60-130) 265.2±221 282.9±256.3 N.S.
GPT(IU) (normal 10-40) 32±28 77±37 N.S.
LDH(IU) (normal 90-220) 345±234 370±234 N.S.
Alk. Phos.(IU)(normal 40-90) 152±43 136±86 N.S.
Albumin (g/L) 33±2.0 25±4.0 =0.006
Prothrombin time (%) 87±19 80±25 N.S.

Variable Values in hospital acquired sepsis P
(Mean ±SD)

Before onset After onset

Table 3.  Laboratory findings before and within 48 hours of onset of sepsis in 54 patients with hospital acquired sepsis.

Source Percent of total
Urinary tract 41.2
Unknown 31.4
Respiratory tract 9.8
Gastrointestinal 7.8
Soft tissue 5.9
Intravenous catheter 3.9
Total 100.0

Table 2.  Sources of bacteremia in 54 patients with hospital
acquired sepsis.

Underlying disease Percent of total
Neurological disorders 44
Congestive heart failure 25
Malignant diseases 25
Chronic renal failure 23
Diabetes mellitus 21
Dementia 17
Urinary tract disorders 9
Obstructive lung disease 6
Fracture of femur 6

Table 1.  Underlying disease in 54 elderly patients with
hospital acquired sepsis.
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underlying diseases.  The biochemical findings
during sepsis have been reported previously4,5,6.
However, none of these studies compared the bio-
chemical findings prior to sepsis with those ob-
served at its onset.  In this study those data were
compared, enabling us to observe how sepsis af-
fects the dynamics of these values.  During sepsis
anaemia, leukocytosis, decreased platelets count,
renal failure, and abnormal liver function tests were
demonstrated.  However, when the haematological
and biochemical findings in this group of patients
with sepsis were compared before and during its
onset, significant changes were found only in
haemoglobin values, white blood cell and platelet
count, and in serum potassium and albumin lev-
els.  Two main factors might contribute to the rapid
drop in haemoglobin levels; gastrointestinal bleed-
ing due to erosive gastritis, a common finding in
elderly patients with severe infections, or
haemolysis.  The importance of the latter in the
pathogenesis of the anaemia needs to be confirmed.

Although the mean potassium serum concen-
tration during sepsis was within the normal range,
a significant decrease was noted in these levels as
a direct result of the sepsis.  In addition, in all pa-
tients presenting with sepsis, hypokalemia (<3.5)
was demonstrated in 25%.  An increase in epineph-
rine and norepinephrine secretion, as well as of
glucocor-ticosteroids, with increased urine potas-
sium excretion during sepsis might be responsible
for this finding.

Elevated serum creatinine levels were a frequent
finding among our patients, as reported by others7,
but showed no significant relationship to onset of
sepsis.  The majority of the patients presented with
liver function abnormalities.  However, abnormal
values were observed already in most of the pa-
tients before the onset of sepsis.  Although sepsis
caused slightly further deterioration of renal and
liver function, these changes were not found to be
significant.  This was the case both in patients who
ultimately died and in those who survived.  A com-
parison of the serum albumin levels before and af-
ter the onset of sepsis showed a highly significant
decrease (p=0.006). It seems that an increase in
the catabolic state during sepsis in the presence of
impaired albumin synthesis, possibly due to pref-

erable production of acute phase proteins, may
contribute to the prompt decrease of serum albu-
min.

In conclusion this study demonstrated some of
the significant haematological and biochemical
abnormalities that occur in elderly patients suffer-
ing from sepsis.  However, as shown, many of these
abnormalities were not caused by the sepsis as
such, e.g. liver and kidney function abnormalities,
but rather are a result of the underlying diseases.
On the other hand, in addition to the well-known
changes in white blood cell and platelet count, we
found a prompt decrease in haemoglobin levels and
in serum potassium and albumin values at the
onset of sepsis.  Although it would be of great in-
terest to study the dynamics of normalisation of
laboratory values upon recovery from sepsis, the
relatively high immediate and subsequent morbid-
ity and mortality in our population did not allow
us to evaluate this aspect.  Future prospective stud-
ies should address this question.
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