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ABSTRACT

In branches of medicine and biotechnology, Often until an event occurs or reoccurs, we are concerned about the
time. Say, for example, the time for a hospital to collapse or the times for tumors to reappear in patients that be
important. Some cancer organizations might be interested in the time until a cancer patient dies since the beginning
of treatments. The latter is often referred to as survival time, whereas, the two previous examples might be termed as
failure time and event time, respectively. The time for an occurrence is of concern in these cases. This time can be
measured and evaluated with Survival Analysis for a variety of subjects. In recent decades the model has also been
commonly used in medicine and the implementation has been thoroughly scrutinized. This article will also provide a
short literary analysis on the adequacy of the application of medical journal survey analyses.
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1. SURVIVAL ANALYSIS

Survival analysis is an interesting category before an
incident data analysis. Survival analysis This method
is preferred and suitable for such an analysis because
of several reasons. In the case of logistic regression,
for example, which is mostly used in the study of the
association between risk factors and disease
incidence or absence, a long analysis is not feasible.
This finding may lead to a downturn in the sample
that would lead to concerns that we do not know
about.

Survival analysis allows for the response
determination of incomplete data for some subjects.
For instance, observations that extend for only a
certain period would result in incomplete data for
some subjects who might not have developed the
disease after being associated with certain risk
factors. We know that they have at least some time of
survival for these subjects. Of the remaining topics,
we will have correct responses.

Remember that responses that are not completely
recorded are censored. When no censorship is
possible, standard regression procedures may be

implemented, but for the following three reasons are
sometimes not appropriate.

a) The responses (time to an event) is always
positive and has a skewed distribution.

b) One might be rather interested in the
probability of surviving past a certain point
in time instead of the expected time of the
event.

c) The hazardous function, that is used for
regression in the survival analysis model,
offers greater insight into the failure
mechanism than linear regression.

Censoring occurs because

a) Some subjects, as noted earlier, may not
experience the event before the study ends.

b) Some people may choose to withdraw from
the study.

c) Some subjects might be lost to follow-up
during the study period.

These are all examples of right-censoring and
there are three types of them.
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a) Example (a) where the study terminates It could be observed already that survival analysis
before a subject experiences the event are allows for a vast array of possibilities in analyzing
examples of fixed type I censoring. observations made over long periods in time.
b) Random type | censoring is when all Survival analysis is a response to censoring problems
subjects are not given the same censoring as it redundancies and makes it hard to use traditional
time. methods of graphic data discovery or presentation.
c) In type Il censoring, a study ends

following a pre-specified number of events.

2. NOTABLE TERMINOLOGY & FORMULAE

1.0

S(b)
0.7

0.4

The survival function gives the probability of a subject surviving past time t is given by

SHA)=Pr(T>t)=1-F(t), where T is the response variable (T > or = 0)

As t ranges from 0 to oo, the function

a) isnon-increasing
b) S(0)=1
c) S(t)=S(x)=0asttend

Do note that the survival function is often not as smooth as it may appear to be in theory. A more representative
picture would rather be the one below (based on observations of patients diagnosed with ovarian cancer).
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Proportion surviving

234 390 468 522 540 No.events
0.01 578366239 _ 128 _ 73 No.atrisk
0 2 4 6 8 10
Time since diagnosis (years)
[Credit: Clark et al. (2003)]

The hazard function, h(t), The instantaneous rate of interest occurring within a very narrow time frame is defined.

T < :
h(t) = lim Prit<T <t+At|T >1t) _ f(t)'
At—0 At S(t)

The cumulative hazard describes the accumulated risk up to time t.

H(t) = [y h(u)du

If either of the functions S(t), H(t), or h(t) is known, the rest could be found using the relations below.

dlog(S(1))
R4 )
H(t) = —log(S(t))
S(t) = exp(~H (1))

h(t) =
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3. APPLICATION OF SURVIVAL ANALYSIS
MODEL IN MEDICINE

Most interest in medical studies may be the period
before death. Sometimes, though, you may be
worried about the time between a confirmed response
and the first cancer recurrence. The use of
conventional methods of regression is therefore
prohibited by censored data, and thus a survival study
is useful.

A review of journal articles applying the statistical
model of survival analysis has led me to conclude
that the model is indeed useful. The application of
survey analysis has increased over the past decades,
and today, it plays an important role in clinical
research. The model is observed to have provided
insights into patterns and has led to better and more
accurate predictions. At the same time, it is also
found that the statistical component of published
papers is rather poor.

A rather serious problem with a majority of papers is
that they are generally unable to use the statistics and
present it descriptively and comprehensively. A
majority of articles presented an ambiguous
explanation of at least one of the endpoints of the
analysis. Problems included (i) failure to evaluate the
diagnosis or even prevention of non-cancer deaths as
incident, and (ii) a failure to clarify whether non-
relapse deaths were treated in relapse-free survival
tests. It is quite astonishing and unclear if readers
would be able to assess a study without a descriptive
presentation. Gelber and Goldhirsch (1992) address
this issue in detail. Thereupon, | also attempt to list a
few key requirements that could help fix such issues
by using survival analysis in clinical research.

a) Uninformative censoring. Even when
censoring is 'noninformative’ in nature are
traditional approaches used to evaluate
survival data with censorship. That is to say,
subjects censored because of a follow-up
failure would be as likely to encounter a
similar event as the remaining subjects. The
bias is little and the analysis of survival is
useful in this way.
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b) Length of follow-up. Time to event studies
must be properly controlled to record
relevant events and ensure that accurate
statistical analyses  are performed
adequately. The proposed  follow-up
duration for a prospective sample would
depend mainly on the extent of the illness or
prognosis of the patient. As a measure of the
follow-up period, the median follow-up time
may be used.

c) Completeness of follow-up. Many subjects
who do not have an incident may be
considered for survival until they have been
silenced, but follow-up completeness is also
required. Unfair control, such as therapy
arm, may distort the analysis between
various groups. A predictor of inaccuracy is
that a clear number of participants were
missed to follow up, although they do not
tell us about the time spent. A retrospective
evaluation includes analysis of discrepancies
in the subsequent monitoring due to the
excessive dropout between the guns of the
trial or several sub-groups.

d) Cohort effect on survival. It is generally
used for treatment and other factors to be of
homogeneous features during the follow-
ups. However, it is likely to evolve due to
innovation in ancillary treatment and/or
because of a shuffling of case subjects
throughout recruitment. This should be
taken into consideration and adjusted in the
results accordingly.

e) Between-center differences. Analytical
methods must be consistent in each center in
a multi-center trial. A diagnostic method, for
example, would be close to the process
diagnosis and procedures. In a case-mix
analysis between centers, heterogeneity may
be balanced.

4. CONCLUSION

Survey analysis is a useful statistical tool at dispense
for scholars and medical practitioners to use in their
studies and furtherance of medical science. Because
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of censoring in observations done over a long period,
the standard statistical approaches becomes
redundant. Survival analysis is sensitive and prone to
bias due to informative censoring and the same
should be taken into adjustments. In general, the data
in this model is based on two functions: the function
of survival and risk. The survivor is likely to survive
for some time. The survivor function The risk
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