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Systemic lupus erythematosus in Indian patients: Prognosis,
survival and life expectancy

R. MURALI, L. JEYASEELAN, S. RAJARATNAM, L. JOHN, A. GANESH

ABSTRACT
Background. There have been several studies on survival

pattems in Indian patients with systemic lupus erythematosus
but it is still not clear as to which factors at diagnosis predict
survival outcome. The impact of specific organ involvement,
and of disease activity itself, needs to be studied further.

Methods. We conducted a non-concurrent prospective
study of 981uptJSpatients between 1981 and 1993. The clinical
symptoms, signs and investigation results at onset, and at
subsequent visits, were abstracted from the case notes. A
systemic lupus erythematosus disease activity index (SLEDAI)
was constructed at the initial presentation and for each subse-
quent visit. Patients not attending for at least 6 months were
traced by post. The quantitative data from the SLEDAI was
used to construct a Markov chain mathematical expression
designed to predict life expectancy.

Results. The cumulative percentage survival at 1, 5 and 10
years was found to be 89%, 77% and 60%, respectively. The
Markov chain predicted a life expectancy of 13.9years. Central
nervous system and renal involvement were poor prognostic
factors. Proteinuria (>0.5 g/day) caused a 50% reduction in life
expectancy but increased disease activity at onset did not
predispose to a poor outcome.

Conclusion. The survival of patients with systemic lupus
erythematosus continues to be poor. Central nervous system
and renal disease indicate a poor outcome. Hence, new treat-
ment strategies must be evolved to improve the survival of
such patients.
Natl Med J India 1997;10:159-64

INTRODUCTION
Indian patients with systemic lupus erythematosus (SLE) have a
shorter survival compared to their counterparts in Europe and the
USA. There has been no significant improvement in their duration
of survival since the first report from this centre in 1981.1-3

Studies from the rest of Asia, while reporting on survival like
the Indian studies, have not evaluated prognostic factors+" A
number of studies from the rest of the world have examined the
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impact of specific organ involvement in prognosticating survival
in SLE, but no clear pattern has emerged, although the presence
of renal disease and neuropsychiatric manifestations are generally
associated with a poorer outcome,""

Some researchers have suggested that disease activity6,14,1'and
frequency of relapses \0 are probably as important as specific organ
involvement in determining survival in SLE. However, no defi-
nite evidence for this is available." Disease activity can now be
quantitatively assessed by several well validated scoring systems
such as the SLE disease activity index (SLEDAI).I6-19 Such
quantitative estimates of disease activity at onset and during
follow up can be used to evaluate the outcome in SLE. Silverstein"
has used quantitative data on disease activity to predict life expec-
tancy by the use of a mathematical theory-the Markov model.
This model estimates transition probabilities between different
activity states.

In order to clarify these issues further, we conducted a non-
concurrent prospective study of SLE patients presenting to us to
identify the risk factors for survival at diagnosis and to examine
the impact of SLEDAI on life expectancy.

PATIENTS AND METHODS
All patients presenting to the Department of Medicine-3, one of
the three medical units at the Christian Medical College, Vellore
with a diagnosis of SLE between January 1981 and December
1993, were included in the study. The time of clinical diagnosis
of SLE was taken as the inception cohort. The onset of the disease
was taken as the date of diagnosis at this centre. However, in those
patients in whom the symptoms clearly started more than 6
months before diagnosis, and those in whom a definite diagnosis
was established at another centre, a zero-time shift correction was
made." Patients who did not satisfy the 1982 revised American
Rheumatology Association (ARA)22criteria at the time of analy-
sis were excluded from the study.

A catalogue of all SLE patients under our care since 1981
maintained by one of us (AG) was used as the starting point to
identify all our patients. Since it was departmental policy to admit
all referred and newly diagnosed cases of SLE, cases were also
identified by scanning the entire discharge records of the depart-
ment starting from 1981. To ensure inclusion of all patients, the
medical records department computerized data was searched for
ICD code 710.0. The medical records were followed till Novem-
ber 1994, the point at which this study was started. The medical
records of each patient were then abstracted for clinical features
and appropriate investigations for SLE (fable I).

A SLEDAI score" at diagnosis was also estimated for each
patient. Since the test of increased DNA binding by Farr assay was
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Factor Total

TABLEI. Results of Cox proportional hazards (univariate) analysis for complete follow up

RR

0.3-1.7 0.397
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Dead RR 95% CI P value

Proteinuria (g/day)
~0.5
<0.5
Pericarditis
Present
Absent
Urine sediment
Active 38
Normal 39
Serum creatinine (pmol/L)
<124 78
124--220 8
>220 2
Seizures
Present 13
Absent 83
Psychosis"
Present 12
Absent 83
Oral ulcer
Present 43
Absent 51
Rheumatoid factor
Positive 14
Negative 36
Vasculitis
Present 10
Absent 83
SLEDAI
~18 45
< 18 41
Fever
Present 75
Absent 22
Age (years)
Sl6 17
17-35 60
~36 21
VDRLtest
Positive 8
Negative 40
Direct Coomb's test
Positive 60
Negative 15

31
54

6
90

11
9

3
18

12
6

18
I
2

5
16

4
16

12
10

2
11

3
18

13
8

19
3

3
12
8

2
8

15
3

3.1
1.0

1.2-8.1 0.02

4.3
1.0

1.2-15.1 0.022

Factor Total Dead 95% CI P value

0.67
1.0

1.5
1.0

0.6-3.8 0.42

2.9
1.0

1.0-8.3 0.046

Cutaneous manifestation
Present 46
Absent 49
Serum complement (%)
S60 36
>60 38

7
13

12
7

0.6
1.0

0.45

1.0
0.62
9.96

0.08-4.7
2.2-45.4

0.65
0.003

Anti-nuclear antibody
Positive 48 6
Negative 15 3
Alopecia
Present 43 11
Absent 51 10
LE cell
Positive 69 19
Negative 15 2
Renal biopsy
WHO class I 5 1

II 10 3
III 5 1
IV 15 2
V 3 2

Erythrocyte sedimentation rate (mmlhour)
>40 66 16
S40 14 2
Total leucocyte count (cmm)
<4.0xl0' 14 4
~4.0xI03 66 14
Platelet count (cmm)
<100000 11 2
~100 000 59 16
Haemoglobin (mmollL)
S3.7 6 1
>3.7 84 21
Sex
Female
Male

89
9

21
2

0.2-2.4

1.42
1.0

0.6-3.4 0.44

2.5
1.0

0.9-6.9 0.082

Arthritis
Present
Absent
Pleuritis
Present
Absent

87
10

20
2

/0.97
1.0

1.5
1.0

0.54

2.5
1.0

0.8-7.7 0.102

8
87

1
19

0.4-4.8

1.0
0.6
0.5
0.4
1.4

0.09-3.5
0.05-5.9
0.07-2.6
0.2-8.2

0.55
0.6
0.37
0.271.9

1.0
0.9-4.0 0.12

1.5
1.0

0.6
0.3
1.0

0.06-1.3 0.11

0.3-6.4

1.3
1.0

0.69
2.4
1.0

0.18

0.4--3.9

0.8
1.0

0.2-3.4 0.73

0.7-8.4

1.9
1.0

0.7-4.7 0.19

0.9
1.0

0.1-6.7 0.91
2.6
1.0

0.6-11.2 0.2

1.1
1.0

0.3-4.6 0.93
1.0
1.3
2.3

0.4-4.6
0.6-8.8

0.7
0.24 0.23-4.2 0.97

2.5
1.0

0.5-13.3 0.28
0.97
1.0

0.1-7.4 0.98

1.8
1.0

0.5-6.5 0.34

• Significant (p<O.I) by Wilcoxon and Breslow statistic RR relative risk CI confidence interval SLEDAI Systemic lupus erythematosus disease activity index
VDRL Venereal disease research laboratory LE lupus erythematosus WHO World Health Organization

not available at our centre, its weighted score of 2 was modified
to equal that for the presence of haemolytic anaemia and LE cell.

SLEDAI scores were also estimated for each follow up visit,
and the highest score for that year was taken. For visits in which
there were insufficient data or when patients did not come for
review, no scores were calculated. The scores were divided into
quartiles. The range for the quartiles was 0, 1 to 7, 8 to 15 and> 16
and was designated to represent remission, mild, moderate and
severe disease activity states, respectively.

Decisions regarding treatment were made by the faculty phy-
sician in charge of each patient. Essentially, all patients received
oral steroids (prednisolone), in a dose considered appropriate; 35
received an induction schedule of azathioprine (for a period of

0.5-2 years). Four patients with class IV renal disease received
monthly induction pulses of cyclophosphamide for six months
along with steroids.

Statistical methods
Kaplan-Meier survival curve using log rank test and univariate
Cox proportional hazard model were used to determine the
significance of each of the study variables. Variables which were
significant in univariate analysis (p<O.1) by either method were
considered for Cox proportional hazard multivariate analysis.
Variables influencing 1-, 2-, 5- and 1O-year survivals were deter-
mined similarly by univariate and multivariate Cox proportional
hazard models.
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TABLEII. Results of Markov analysis of the complete study group and proteinuria status

Activityat onset Timespentin each activitystate (years) Lifeexpectancy
Remission Mild Moderate Severe

Complete study group
Remission 8.3 4.7 2.5 1.4 16.9
Mild 6.3 5.8 2.5 1.4 16.0
Moderate 4.8 3.4 2.9 1.1 12.2
Severe 4.0 2.9 1.7 2.0 10.6
Proteinuria <0.5 g/day
Remission 12.8 7.5 3.6 1.0 24.9
Mild 10.8 8.8 3.6 1.0 24.3
Moderate 7.9 5.4 3.7 0.9 17.9
Severe 7.2 5.0 2.6 1.8 16.6
Proteinuria ;a0.5 g/day
Remission 6.6 4.2 1.5 1.8 14.1
Mild 4.4 4.7 1.6 1.7 12.4
Moderate 3.4 2.8 2.1 1.3 9.6
Severe 2.6 2.3 1.1 2.1 8.1

The Markov chain predicts life expectancy based on the
likelihood (transition probability) of a patient's disease state
becoming active or going into remission over fixed time intervals
(t), say one year, during his/her entire clinical course.v-" The
Markov chain thus had 4 transitional states and an absorbing state,
death. Rows in the table represented the initial disease state, while
the columns represented the subsequent disease state. The SLEDAI
scores as calculated above were entered into this table (Table II).

RESULTS
There were 105 patients with SLE; 2 were excluded because they
had drug-induced lupus secondary to isoniazid, and 5 did not
satisfy the 1982 ARA criteria for SLE. Therefore, 98 patients (89
females and 9 males) qualified for final analysis. At the end of the .
study 57 (58.2%) were alive, 23 (23.1 %) were dead and thestatus
of 18 (18.4%) was not known.

The mean (SD) age at diagnosis was 26.9 (10.5) years and was
similar for the two sexes. Patients were followed for 388 patient-
years, with a maximum of 13.1 years.

The results of the clinical and laboratory variables at onset are
listed in Table I. The cumulative probability of survival for the
entire follow up period is presented in Fig. 1.

The cumulative percentage survival for 1, 5 and 10 years was
89%,77% and 60%, respectively. The mean and median survival
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FIG I. Cumulative survival curve for 98 patients with systemic
lupus erythematosus

times were 9.5 and 13.1 years, respectively. Risk of death was
significantly (p<0.05) higher for serum creatinine >220 umol/L,
proteinuria (>0.5 g/day), presence of pericarditis, active urinary
sediment and at diagnosis (Table I).

The results of the multivariate analysis, after adjusting for
other risk factors, for 1,2,5 and 10 years and complete follow up
periods (Table ill) showed that no single variable independently
affected survival in the first 2 years of follow up. However, after
the fifth year, proteinuria was the single most important predictor
of poor survival (Table ill and Fig. 2).

Sixty-four out of 98 patients (63.2%) had one or more indica-
tors (active urine sediment, proteinuria, renal histology) of renal
involvement.

The results of the Markov chain for the complete study group
and for those with and without proteinuria at diagnosis is shown
in Table II. The average predicted life expectancy for the study
group was 13.9 years. For those with proteinuria (>0.5 g/day) at
diagnosis, the predicted life expectancy was 11.1 years while for
those without proteinuria «0.5 g/day) the life expectancy was
20.9 years.

SLEDAI scores at diagnosis ranged from 7 to 67 with a mean
(SD) of 19.3 (9.3) and a median of 18. The SLEDAI at diagnosis
at median cut-off values did not significantly predict for survival
(Table I and Fig. 3).
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FIG 2. Cumulative survival curves for proteinuria at diagnosis
Upper curve: proteinuria <0.5 g/day; Lower: ~O.5 g/day
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Factor

TABLEIII. Results of multi variate Cox proportional hazards model by years of follow up

Years offollow up
2 5

6.3 3.6 4.1
0.6-66.8 0.5-23.9 0.9-18.6

0.13 0.19 0.068

1.6 0.9 1.2
0.1-17.8 0.1-6.9 0.2-5.7

0.72 0.93 0.84

0.0 0.0 0.0
0.0-00 0.0-00 0.0-00
0.99 0.99 1.0

2.8 2.4 1.4
0.2-30.9 0.2-26.2 0.2-12.5

0.41 0.47 0.76

Proteinuria (LO.5 g/day)
Relative risk
Confidence interval
p value

Urille sediment (active)
Relative risk
Confidence interval
p value

Serum creatinine (L124I1moIlL)
Relative risk
Confidence interval
p value

Seizures
Relative risk
Confidence interval
p value

Psychosis
Relative risk
Confidence interval
p value

Pericarditis
Relative risk
Confidence interval
p value

3.0
0.3-29.7

0.34

2.0
0.22-18.5

0.53

2.3
0.5-11.1

0.3

Overall
10

8.2 8.2
1.9-36.2 1.9-36.2

0.005 0.005

0.9 0.9
0.2-3.5 0.2-3.5

0.91 0.91

0.0 0.0
0.0-00 0.0-00
0.99 0.99

1.2 1.2
0.2-6.6 0.2-6.6

0.81 0.81

1.4 1.4
0.3-6.7 0.3-6.7

0.64 0.64

1.1 l.l

0.1-9.2 0.1-9.2
0.92 0.92
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0.11I
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FIG 3. Cumulative survival curves of median SLEDAI scores at
diagnosis Upper curve: SLEDAI <18; Lower: SLEDAI >18

DISCUSSION
In this study, 18.4% of the patients were lost to follow up. Most
researchers would accept up to 20% of lost data to be within
acceptable limits for purposes of prognostication.":" Since the
dropout rate was near the upper limit of acceptability, we analysed
its impact on the final interpretation of data. A best and worst case
scenario was constructed assuming that either all lost patients
were alive, or all were dead, respectively. The relative risk (RR)
for each scenario was calculated for each of the variables which
were significant in univariate analysis (Table IV). This table
shows that there is no difference in the RR between the best
(assuming all patients to be alive) and worst case scenario (assum-
ing all patients to be dead). Moreover, the distribution of the
important variables was similar (Table IV) in the lost patients.

TABLEIV. Relative risk (RR), 95% confidence interval and
dropout rate for best and worst case analysis

Factor Actual RR Best RR Worst RR Dropout (%)

Proteinuria 1.8 2.1 1.2 16.4
(0.9-3.9) (0.9-4.5) (0.7-2.1)

Pericarditis 2.4 2.5 1.7 18.7
(1.1-5.5) (1.0-6.2) (0.9-3.2)

Seizures 2.4 2.0 1.9 18.7
(1.2-4.9) (0.9-4.5) (1.2-3.0)

Psychosis 1.6 1.7 1.3 18.9
(0.7-4.0) (0.7-4.3) (0.7-2.4)

Creatinine 1.1 2.5 0.9 17.0
(0.4-3.2) (0.8-8.0) (0.4-2.1)

Urine sediment 1.76 2.1 1.0 19.4
(0.8-4.1) (0.9-4.9) (0.6-1.7)

Figures in parentheses are 95% confidence intervals

This suggests that the 18 patients lost to follow up in our study had
not affected the interpretation of the data. The power of the study
for proteinuria in survival analysis was 74%.

While analysing the results of multivariate regression, the
problem of multicollinearity was addressed as it could confound
the interpretation. Multicollinearity is particularly important when
two or more variables are manifestations of a single disease event.
Thus, renal disease may simultaneously cause proteinuria, ele-
vated creatinine and active urine sediment. This could give
spuriously lower or higher correlation in multivariate analysis to
the variables. The agreement statistics of Kappa had a value of
<0.3 suggesting that correlation between associated variables was
'slight' and, therefore, unlikely to have an adverse collinear
effect. 24.25
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In the first report of survival on Indian SLE patients by
Pothen,' the 5- and lO-year survival rates were 71.6% and 60.4%,
respectively. Results from other Indian centres'> in 1987 and
1992 and from the present study showed similar survival rates.
Survival trends in Indian SLE patients thus continue to remain
poor compared with western patients.8,10-12,26A predicted life
expectancy of 13.9 years for our patients was much lower than the
20.1 years predicted by Silverstein'? for white patients. The
reasons for this in Indian patients may be related to the effects of
a lower socio-economic status."

Death during the first two years appeared to be associated with
pericarditis, raised serum creatinine (>220 umol/L) and central
nervous system involvement by univariate analysis, While some
researchers8-IO,28have implicated central nervous system involve-
ment in contributing to a poor prognosis, othersll,29,13have not.
Recent prognostic studies26,30,31have not provided data on central
nervous system involvement. Our univariate analysis indicates a
2.5 times increased risk for both seizures and psychosis at diag-
nosis. These were significant at the 10% level but nbt at 5%; or in
multivariate analysis. The power was 87% and 61% for seizures
and psychosis, respectively.

Proteinuria appeared to have a definite deleterious effect on
survival. Patients with proteinuria had a 50% reduction in life
expectancy compared to non-proteinuric patients. Earlier studies
have also implicated proteinuria in poor survivap,IO,13.14,32-34In
two of these studies.t'-" survival curves for proteinuria suggest
that the difference in outcome becomes apparent only after 5 years
of follow up. This delayed effect was seen in our patients as well,
and was confirmed by multivariate analysis. Thus, patients with
proteinuria may do well initially, only to deteriorate after the fifth
year. If this is confirmed by other studies, the therapeutic impli-
cations will need to be addressed.

A serum creatinine value of >220 umol/L at the time of diag-
nosis appeared to be serious, but below this level mortality was
not affected. Ourresults suggest that such high levels of creatinine
at the time of diagnosis are uncommon and, in its absence,
proteinuria has a greater impact.

The correlation between proteinuria and urine sediment was
only 'fair'. Thus, while abnormal urine sediment independently
affected overall mortality it did not influence the results in
multivariate analysis through the problem of multicollinearity.

The results from 38 patients who underwent a renal biopsy at
the time of diagnosis showed that the World Health Organization
(WHO) subgroups were poor predictors of all-cause mortality.
Some other studies have also suggested this.35.36However, the
number of patients in WHO class I, Ill and V were less than 10 and
thus insufficient to predict prognosis."

The frequency of renal involvement in our series was compa-
rable to data involving Indians and other Asian populations":"
but was much higher than in studies on white patients."!' This
racial disparity has been highlighted previously.":"

Two earlier studies have analysed the role of the SLEDAI in
influencing survival, but with conflicting results. 34.40In our study,
the SLEDAI at onset did not correlate with the ultimate outcome.
We could not assess the role of hypertension in survival as only
two patients had an elevated blood pressure at onset.

The impact of treatment on survival could not be assessed
because decisions on treatment were made by individual physi-
cians. Since treatment policies were fairly uniform, it is unlikely
that variations in treatment could have had an impact on survival.
There was also no data on compliance with treatment schedules.
Non-compliance could be another reason for poor outcome.
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Survival analysis has the limitation of not allowing for the
analysis of groups of patients with frequent transitions between
several disease activity states. But the Markov model provided
estimates of disease duration in each disease activity state and a
mathematical extrapolation can predict life expectancy. For ex-
ample, from our study, if a protein uric patient was diagnosed to
have moderate disease activity at onset, he/she was likely to stay
in remission, mild, moderate and severe activity states for 3.4,2.8,
2.1, and 1.3 years, respectively with a life expectancy of9.6 years
(Table II). This life expectancy is calculated under the assumption
that the same constant transition probabilities will continue to
apply in the future. Since this cannot be guaranteed, the Markov
model can over- or underestimate life expectancy. 20Therefore, in
order to validate these findings, especially the duration of stay in
a disease state, and life expectancy, a prospective longitudinal
study needs to be carried out.

In spite of incomplete data, the results of Markov chain
analysis are still valid because each transition matrix was tested
for homogeneity and pooled together for final analysis. Thus the
dropouts are unlikely to skew the final results.
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Blood utilization in elective surgery-Requirements, ordering
and transfusion practices

S. G. BHUTIA, K. SRINIVASAN, N. ANANTHAKRISHNAN, S. JA YANTHI,
M. RA VISHANKAR

ABSTRACT
Background. Preoperative over-ordering of blood is very

common and leads to holding up of the blood bank reserve,
ageing of the blood unit and wastage of blood bank resources.
We evaluated the preoperative blood-ordering and transfusion
practices for common elective general surgical procedures at
a major Indian hospital. The principal aim of this study was to
identify the surgical procedures where type and screen can be
introduced and to formulate a maximum surgical blood-order
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schedule for those procedures where a complete cross-match
appears mandatory,

Methods. Six hundred and eighty patients undergoing 21
different surgical procedures between April 1993 and March
1995 were studied. Blood-ordering and transfusion details
were noted and the data used to calculate cross-matched to
transfused ratio (CIT ratio), transfusion probability (%T) and
transfusion index (Ti). The maximum surgical blood-order
schedule was calculated using Mead's criterion.

Results. There was gross over-ordering of blood in 10 out
of the 21 procedures studied. Three hundred and seventy
(40%) of the cross-matches performed were unnecessary.
Sixty per cent ofthe patients studied had blood loss of less than
10% of the total blood volume and 90% of the cross-matches
performed for this group were unnecessary. Based on these
data, the maximum surgical blood-order schedule was calcu-
lated for 11 common surgical procedures.

Conclusion. This study shows that blood was over-ordered


