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Urinary tract infections in elderly hospitalized patients
ANANTHAKRISHNAN RAMANI, RAMA RAMANI, M. S. RAO,
P. G. SHIVANANDA, G. N. KUNDAJE

ABSTRACT
The increasing prevalence of urinary tract infections with
advancing age is well established and in the elderly the
prevalence also increases with advancing functional disa-
bility. In the present study of 2010 hospitalized patients,
296 elderly patients (above 60 years of age) were
analysed, of which 86 (29%) had significant bacteriuria
(95 isolates). Urinary infection was found to be three
times more frequent in males (73%) than in females
(27%). Klebsiella was the commonest organism isolated
(26%) and most of the organisms were resistant to com-
monly available antibiotics. Mixed infection was found in
10% of patients. Instrumentation and catheterization
were associated with most of the infections.

INTRODUCTION
The prevalence of urinary tract infections (UTI) increases
with advancing age and with debilitating illness.l-? In
elderly hospitalized patients approximately 20% to 50%
of both males and females have bacteriuria. 1 A high
mortality in the elderly bacteriuric has been reported but
there is no evidence that the therapy of this bacteriuria
alters mortality.l-'

This retrospective study was conducted to determine
what organisms commonly caused urinary tract infections
in elderly hospitalized patients and what their sensitivity
and resistance patterns were.

PATIENTS AND METHODS
A retrospective analysis was done of urinary tract infec-
tions (UTI) in male and female patients admitted to the
Kasturba Medical College, Manipal, during the year
1986. Out of a total of 2010 patients studied, 296 were
elderly (above 60 years of age) and 86 of these patients
had significant bacteriuria (95 isolates). The method of
urine collection varied according to patient suitability and
convenience but the sole aim was to avoid contamination.
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Therefore, suprapubic puncture, clean-catch mid-stream
void procedure or sterile catheterization were used.

Urine specimens were inoculated quantitatively into a
split plate containing McConkey agar and blood agar and
were incubated at 37°C for 24 to 48 hours, with isolation
and identification of all organisms performed by standard
microbiological methods." Antimicrobial susceptibility
was studied by the Kirby-Bauer disc diffusion rnethod.>
Those with urine cultures containing organisms greater
than or equal to 105 colony forming units (CFU) per
millilitre (108 CFU per litre) were considered to have
significant bacteriuria.s

RESULTS
Of the 2010 hospitalized patients analysed, 644 patients
had significant bacteriuria. Of this group 86 patients were
over 60 years of age; 63 (73%) were males and 23 (27%)
females. The frequency distribution of the various
organisms found is shown in Fig. 1and their antimicrobial
susceptibility listed in Table I. Few of the newer antibio-
tics were available and Cephaloridine sensitivity was
tested only on special request (45 cases). The resistance
pattern of organisms causing urinary infection in the
elderly is depicted in Fig. 2.
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Fig. 1 Frequency distribution of organisms causing UTI in
elderly hospitalized patients
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TABLE I Sensitivity of various antimicrobial agents

Antibiotics
Sensitive Percentage
organisms

Ampicillin
Chloramphenicol
Erythromycin
Furadantin
Gentamycin
Kanamycin
Mandelamine
Penicillin
Streptomycin
Terramycin
Sulphadiazine
Co-trimoxazole
Cloxacillin
Nalidixic acid
Doxycycline
Cephaloridine

3
25
2

29
39
38
11
1

19
1
o

10
9

65
20
40'

3)6
26.32
2.11

30.53
41.05
40.00
11.58
1.05

20.00
1.05
0.00

10.53
9.47

68.42
21.05
88.89

• Done on special request only (in 45 patients)

DISCUSSION
Out of 296 elderly (>60 years) hospitalized patients
analysed, 86 (29%) had significant bacteriuria. A review
of UTI in the elderly hospitalized patients reveals an
incidence of bacteriuria between 20% and 50% .1,7-9 The
prevalence of significant bacteriuria (29% ) in this study is
consistent with other reports.l-? The reasons for an
increase in incidence of UTI with advancing age are
unknown. The contributing factors could be various
phenomena that accompany ageing, including changes in
bladder function, pelvic musculature, prostatic size,
immunological status and concomitant illness."

In contrast to young adults, in whom bacteriuria is 30
times more frequent in females than in males, the ratio
after the age of 60 alters dramatically with a progressive
decrease in the female to male ratio. 1,3,10,11 In the present
study 63 (73%) were males and 23 (27%) females. Possi-
ble reasons for the high frequency of UTI in the elderly
male include obstructive uropathy from the prostate, loss
of bactericidal activity of prostatic secretions and increased
instrumentation. On analysis of the organisms causing
UTI in elderly hospitalized patients, it was found that
Klebsiella was the commonest organism isolated (26%).
This is in consonance with other reports.8,lO,12,13 The
Citrobacter species, which was reported to be responsible
for less than 1% of UTI (National data, 1972), was iso-
lated in 22% of cases in the present study. The more the
interference by instrumentation or therapy, the greater
was the likelihood of finding resistant unusual organisms.
Complicated infections are more common in the elderly,
debilitated, hospitalized patients who may be poor candi-
dates for oral therapy. In this group the likelihood of
microbial resistance is increased as a result of prior expo-
sure to endemic resistant strains and repeated antibiotic
therapy, thereby facilitating colonization by resistant
organisms. Mixed infections (with more than one organism)
were found in 10% of patients and this is consistent with
reports from other workers. 2,12,14
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Fig. 2 Resistance pattern of organisms

Antibiogram patterns showed the efficacy of ampicillin
to be as low as 3%. Similar discouraging patterns were
found with other commonly used antibiotics such as co-
trimoxazole (11%), doxycycline (21%), sulphadiazine
(nil) and mandelamine (11 %). Nalidixic acid (68%) and
cephaloridine (89%) were found to be most effective in
vitro. The emergence of resistant strains of all the
organisms is alarming. Aminoglycosides were often
required to treat UTI and resistance to even this class of
antibiotics is increasing. The indiscriminate use of anti-
microbial agents generally favours the emergence of
resistant strains. 8,12,15 Catheter-induced infections are the
most frequent and intractable of hospital infections to
control and may result in gram-negative septicaemia. As
an in-dwelling catheter is frequently accompanied by
infection its use should be avoided when not absolutely
essential. Intermittent-clean catheterization has proved
to be remarkably effective;" but condom catheters and
catheter care appliances are of disputed value.17,18

Single dose antibiotic therapy is effective in sterilizing
urine for short periods of time in the majority of elderly
patients," but recurrent bacteriuria is the rule in these
patients following initially successful therapy with dis-
crete courses of antibiotics.I Treatment of asymptomatic
UTI in the elderly has not been demonstrated to reduce
morbidity or mortality by Nicolle et al.8 Gram-negative
bacterial sepsis arising from the UTI is a potentially lethal
disease and some researchers'-" have suggested that
urinary tract infection is associated with an increased mor-
tality and that asymptomatic UTI may have an adverse
effect on survival.

Many infections may be prevented by restriction of
antibiotic use to a rational and scientific basis, by selective
and judicious use of urinary catheters, and by careful
attention to underlying abnormalities in the path of urine
flow especially in elderly hospitalized patients.
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The aetiology and pathogenesis of sarcoidosis
OM P. SHARMA, SHUNSAKU OSHIMA

INTRODUCTION
The cause of sarcoidosis is unknown. Some physicians
believe it to be a syndrome, like bronchial asthma, with
many causative agents (such as tuberculosis sarcoid,
fungal sarcoid, beryllium sarcoid, and talc-induced
sarcoid), whereas others hold that sarcoidosis is a single
disease. The sarcoid granuloma has mystified physicians
for decades, and from time to time many agents have been
incriminated in the aetiology of sarcoidosis.

SARCOID GRANULOMA
The histological lesion of sarcoidosis is a well-defined
round or oval granuloma made up of compact, radially
arranged, epithelioid cells with pale-staining nuclei (Fig.
la, b, c). The latter appear pale because the growth of the
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chromatin does not keep pace with the growth of the
cytoplasm. The epithelioid cell, a modified macrophage,
acquires its name because of its vague resemblance to an
epithelial cell. A typical giant cell of the sarcoid
granuloma is of the Langhans' type, in which the nuclei
are arranged in an arc or a circular pattern around a cent-
ral granular zone. Lymphocytes may be found within the
'tubercle' but are usually seen at the periphery. Caseation
is absent; occasionally fibrinoid necrosis occurs.' The
latter is prominent in areas where several granulomas
have coalesced and can be distinguished from caseation
by the presence of a fine reticulin pattern on silver staining. 2

What does this organized mesh of inflammatory cells of
different origin guard so zealously? It has been suggested
that the shape of a granuloma is the result of perimeter
defence which occurs when the inciting agent is small or
circular as in tuberculosis, histoplasmosis, coccidioido-
mycosis and in talc and beryllium granulomatosis.t The
sarcoid granuloma shrouds the mystery of a persistent,
poorly degradable 'antigen' of low potency. This agent, if
there is one, has an excellent survival record; it rarely kills
the host!

Recently developed monoclonal antibody techniques
and indirect immunofluorescence methods have given us


