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Chapter 9

Int roduct ion

Lung transplar.rtation (LgTX) is a treatnrent option for patients with errd stage lung disease.
Apaft from clinical outcome measures to assess the effectiveness of a medical intervention,

such as survival, Health Related Quality of Life (HRQL) has become an impoftant tneasure of
effect. The nteasurentent of HRQL is of parlicular inrportance when cotnpat' ing two or more

study treatments, developing or implerrenting therapeutic programs, and justifying or refuting
different types of medical treatrxent. Another irnporlant reasort for assessing IlRQL is to
establish inforrnation about the range of problems that affect patients. Patients themselves
often express the wish for more emphasis upon research into quality of l i fe issues. In this
thesis the effects of LgTX on HRQL r,vere studied in different subgror.rps of patients, and
during both the waitirrg period and post transplant follow up, applying cross sectional and
longi tudinal  analys is .

Summary and conclus ions

Chapter 2
With rapid developments in healthcare, Medical Technology Assessments (MTA), also
referred to Health Technology Assessments (HTA) have become an irnporlant paÍ of
research. MTA's aim at providing information on among others, costs, clinical effectiveness,
and quality of l i fe. M-fA's are a particularly useful tool for decision-makers. Chapter 2 gives
an introduction in economic evaluation and HRQL in general, and shows results of studies on
cost-efÍèctiveness analysis of LgTX programs, and of studies assessing HRQL. Different
types of economic evaluations are distinguished and described. Studies on the costs and
effects in ternrs of l i fe years provided to the recipient are sunrmarized in this chapter.
Howet,er, survival is rrot the only yardstick by which to measure treatrnent efÍèctiveness.
HRQL data are increasingly inrporlant for evaluating the consequences of an intervention
such as LgTX. After introducing and defining HRQL, an overview of the l iterature on the
effects of LgTX on HRQL is given. Results of rnost studies described in this chapter showed
that patients surviving LgTX could expect a considelable irnprovement in most dontains of
HRQL. Finally in this chapter it is concluded that LgT'X is and expensive but effective
interverttion cornparecl to conventional medical treatment. LgTX provides many life-years to
the rec ip ient ,  and contr ibutes posi t ive ly  to HRQL of  surv iv ing pat ierr ts  over  t i rne.

Chapter 3
Most studies on the effects of LgTX on HRQL were based on small groups of patients, and
had a relatively short period of follow-up. Fufihermore, few studies assessed changes over
time after LgTX. Therefore, the aim of the study described in chapter 3 was to assess the
effects of LgTX on HRQL over time in a group of patients that survived at least 55 months
after LgTX. As cornorbid conditions after trarrsplantation influence HRQL, their presence and
effects were taken into account. We followed a group of 28 patients before and unti l 55
months after transplantation. HRQL was rleasLlred at various points in time by using self-
assessment questionnaires that were nrailed to the patients by post. Before transplantation
patients reported l imited HRQL in almost all domains. Until approximately 43 rnonths after
transplantation there were rernarkable inrproverrrents with regard to energy, rnobil ity, sleep,
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social isolation and ernotional reaction and ntore patients could u,alk rvithout dyspnea. In
addition, irnporlant improvements occurred with regard to the levels of anxiety, depression.
and rvell being. Activit ies of daily l i fe could be performed without help by rnost patients.
After approximately 43 months patients experienced more dyspnea, anxiety, depression, and a
lower level of well being. The number of patients suffering from a decrease of kidney
functiorr, drug treated hyperlipidemia, insulin dependent diabetes mellitLrs, and bronchiolit is
obliterans syndrome (BOS) increased. This study concludes that patients experienced a stable
and better overall qLrality oÍ-l i fe after transplantation compared to the situation before. Long-
terrn af ter  lung t ransplantat ion pat ients exper ienced a decl ine on several  d inrensions ofqual i ty
of l i tè, which rnay be explained by an increase of comorbid conditions and BOS.

Chapter 4
Previous studies assessing the effects of LgTX on HRQL generally studied mixed groups of
patients rvith various diagnoses. Therefore, unti l recentl;,, i t was not clear if LgTX has the
same ef'fects on HRQL in patients with difÍèrent pre-transplant diagnosis. The most conlr.noll
diagnosis for LgTX is enrphyserna, and the survival benefit in this group is not as favorable as
in groups of patients with other diagnoses. Apart from survival, changes in HRQL must be
taken into account when assessing the overall benefits of LgTX. ThereÍbre, in this chapter the
HRQL before and after LgTX was studied in a group of 23 patients with emphysema, and
cotnpared to a group of l9 patients with other indications. Assessments took place before and
durins a period up to 25 rnontlrs after LgTX. Before transplantation patier.rts reported l imited
HRQL on nranv dornains, especially with regard to experienced energ1,. nrobil itv, rvell being,
depression and dyspnea. These limitations rvere comparable in both groups of patients. About
4 rnonths after transplantation rnost HRQL nleasures improved significantly in both groups of
patients. These improvements were maintained unti l the end of the follow-up period, at 25
rnonths after transplantation. This study concludes that both patients with emphysema and
patierrts with other indications can expect a substantial benefit frorn LgTX in terms of HRQL.
Effects in both groups are conrparable.

Chapter 5
Cy'stic f ibrosis (CF) is the rnost common inherited disease among the Caucasian population.
and is usually diagnosed irt early infancy with both respiratory and gastrointestinal symptonrs.
With advancing age, patients become chronically i l l , experience an irnpaired HRQL and
generally die at young age predomi::;ntly due to respiratory failure. Norvadays isolated lung
transplantation is an accepted treatr:rsrrt modality for these patients. When the effect of LgTX
is rneasured by means of survival, the absolute survival rates in this group compare favorabll,
to those in patients rvith other diagnoses. However, no infbrnration rvas available on the effèct
of LgTX on HRQL in CF patients compared to patients with other diagnoses. Therefore. the
aim of the study described in Chapter 5 was to assess the effects of LgTX on HRQL in a
group of CF patients surviving at least 31 months after LgTX compared to a group of patients
with other diagnoses. Results showed that CF patients were younger, had spent more days on
the waiting l ist, and were nrore l ikely to be working or going to school compared to patients
with otlrer indications. As expected, before transplantation patients in botlr -qroups
erperienced restrictions on alnrost all HRQL dinrensions, compared to tlre -{eneral popLrlation.
Analysis of differences between the two groups showed that CF patients were less restricted
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with regard to energy and rnobil ity compared to other patients. After transplantation patients
in both groups experienced dramatic improvements on most HRQL dimensions. At sorrre
points in time after transplantation, CF patients had fewer restrictions regarding mobil ity and
sleep compared to patients with other indications. Until the end of the study period
(3 I rnonths after transplantation) scores remained more or less stable over tirne in both
groups.

Chapter 6
Although studies fbcussing on the effects of LgTX on survival and HRQL generally reporl
positive findings, long-terrn results in LgTX are not as good as in most other solid organ
transplant recipients. The rrost important factor l imiting long terrn survival is bronchiolit is
obliterans synclrorne (BOS). BOS is a relatively common complication after LgTX, with a
curnulative incidence of at least 50% of the patients rvho survive at least 3 months after
t ransplantat ion.  BOS c l in ica l ly  presents wi th progressive d1,spnea,  and a c lec l ine in  exerc ise
tolerance associated with persistent or recurrent cough. lt has been described before that
patients rvho develop BOS after LgTX experience an impaired HRQL conrpared to recipients
without this condition. Hotvever, small nnmbers of patients and shorl periods of follorv-up
hindered these Íèrv previous studies. Therefore, in the study described irr this chapter, the
eÍïècts of BOS on HRQL in 29 LgTX patients that s;rvive: at least 18 rrronths after
developing BOS were studied longitudinally. To assess the effect of BOS on HRQL,
measurements took place in the same group of patients at 4 difÍèrent points in time. The pre-
BOS assessrrrent was the last HRQL questionnaire fi l led in before the occurrence olBOS.
This was at a rr.redian of 3 rnonths before the diagnosis. For post-BOS assessments, the HRQL
rneasurements closest to the dates 6, 12, and l8 months after BOS were diagnosed were used.
Onlv those patients were included who had at least l8 rnonths of follow-up aÍterthe
occurrence of BOS.
The study described in this chapter confinned previous findings that BOS l.ras a negative
inÍ-luence on HRQL. Fufthermore, it can be conclLrded that HRQL decreases over tirne
especially regarding experienced energy and rnobil ity. In addition, it gradually takes more
effort to perfornt ADL activit ies, and patients experienced more dyspnea over time after t l.re
onset of BOS. In additiorr, a significant increase in feelings of depression was found.
Although this study concludes that HRQL is negatively influenced by the onset of BOS, even
patients wl.ro develop BOS rnay at least ternporarily benefit frorn LgTX. As no effective
treatnrent is currently available for BOS, Íuture studies shoLrld Íbcus on prevention, and
tfeatment. Furthermore, attempts should be made to develop specific intelventions that are
airrred at improving HRQL after the onset of BOS; specifically regarding the level of
exper ienccd energy and mobi l i ty .

Chapter 7
Due to a shortage of suitable donor lungs, waiting l ists for LgTX are long. In the Dutch lung
transplant progranl, the mean rvaiting time amounts to almost one and a half years. Most
*'orkers in tlte field of solíd organ transplantation have observed that the rvaiting period is
extrernely stressftrl for patients, and the experienced stress may,afÍèct patients' behavior ancl
cornpliance and may affl ict, especially if not recognized, doctors decisions and patients health
and strrvival. Therefore, it is imporlant for nurses and doctors u,orking with pre transolant
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patients to understand their fears and concerns. Most studies on the subject ofstress, anxiety
and depression tbcussed orr patients rvaiting for heart transplantation and only few studies
have examined the experiences of patients waiting for LgTX. Therefore, in the study
described in this chapter, potential stressful events that patients experience during the waiting
period for LgTX were explored, and the level of anxiety, depression and well being were
assessed. In addition, the use of coping strategies was explored. Assessments took place at
pre-set t irne points betrveen placernent on the waiting l ist an l5 months there after.
Convenience sarnples of all available completed questionnaires were used, and thus, the
numbers of included patients at the different t ime points varied. Feeling tension caused by
'having to wear a beeper', and 'being afraid that the transplantation rvil l  conre too late' were
identif ied as intportant stressors. At all points in tinre patients on the waiting l ist experienced
rnore anxiety and depression. and a lower level of rvell being compared to the general
population. The longer patients had been on the waiting l ist, the nrore anxietv and depression
they seemed to experience and the lower their levels of well being appeared to be. The n.rost
Í iequent ly  used were posi t ive coping st rategies l ike ' t ry ing to re lax 'and' th ink ing i t  could be
rvorse ' .  Negat ive st raÍegies l ike ' tak ing sedat ives 'and' tak ing i t  out  on others ' r .vere less
popular. No associations could be found betr.veen the use of coping strategies and the
experienced levels ofanxiety and depression. This chapter concludes that stress, anxiet1,, and
depression occurs frequently in patients waiting for LgTX, and may play an imporlant role in
tl ie patient-doctor interaction. Therefore, it is imporlant to recognize and handie these
problerns, for exarriple by stirnulating the use of positive coping strategies.

Chapter 8
Analyses of HRQL in LgTX patients are often harnpered by relatively large numbers of
patients who have one or more rnissing questionnaires, for exarnple due to their poor health
status, or because they die. Missingness of questionnaires is an inrportant problenr, and
deserves careful attention. Missing data can cause bias reduced sample sizes. Depending on
the researclr question, the magnitude of the missing data problem and the reason for missing
difÍèrent methods of analysis can be perforrned to deal with this problern. Besides addressing
the problent of missing data in the field of lung transplantation, the airn of the study described
in chapter 8 u,as to cornpare three methods of analysis: cross-sectional, cornplete case and
rnulti- level analysis. Scores on the dirnension 'energy' of the Notttngham Health Profi le
(NHP) after transplantation were used to illustrate the difÍèrences in results betweer.r the
various methods. Results showed that patterns over tirne estimated with the three methods
were comparable. Results from the complete case analysis showed the most, and from the
nlult i level analysis the least favorable energy scores. Compared to the complete case
analys is ,  the cross-sect ional  and mul t i  level  analys is  inc luded more pat ients per  t ime point .
and allowed for a Ionger period of Íbllow-up. ln the multi level analysis possible confounding
variables were included, which rvas impossible in the cornplete case analysis due to the srnall
nurrrber of patients. The model which included age, BOS, and gender showed tlre best f it to
the data. Tlris chapter concludes that diÍferences between the various methods of anal-1,515 6ls
exist, and that depending on the research question and the type of missing each of the three
methods has its merits. Finally, rnulti level analysis proved to be very useful to analyze
longitudinal changes.
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General considerations and future perspectives

Knowledge on the effects of a therapy is important in many respects. One of its merits is that
i t  can help c l in ic ians to expla in to pat ients rvhat  they can expect  f rom a speci f ic  therapy.  In
addition, when r.nore than one therapeutic option is available, this knowledge can help patients
and clinicians in makir.rg rational choices concerning the most appropriate therapy. An
imporlant outcome measure to assess the effectiveness of a therapy is HRQL. In this thesis,
the effects of lung transplantation on HRQL were the central therne.

The way inforrnation is collected is of vital importance to the outcome of the study, especially
when assessing the long-term effects of an intervention. The strength of the studies described
in this thesis l ies for an inrpofiant part irr the continuous data collection.
Unt i l  200 l ,  the Groningen Univers i ty  Hospi ta l  was the only center  in  the Nether lands that
performed Iung transplantations. In general, patients return to this center on a regular basis
during the waiting period, and after transplantation, and tend to feel very cornmitted to this
center. This rnay explain the relatively high response with regard to the IIRQL questionnaires.
In addition, the Netherlands is a small country where it is easy to follow-up patients.
Therefore, in the Dutch situation we were able to set-up and maintain a successful ongoing
data collection system in which all patierrts aged l8 years or older are invited to participate
from the moment they are placed on the waiting l ist for lung transplantation. The anrount of
data collected this way enabled us to perfonn long term-analysis, and subgroup analysis, and
to appl l ,model ing techniques.  This way of  cont inuous data col lect ion,  and especia l ly  the
focus on long terrn after lung transplantatiorr is needed to render ir.rformation on the lorrg term
effects ofthe intelvention, and on the need for interventions to enhance ad.justrnent post
transplant. Unfbrlunately not many transplant programs l.rave been able to perforrn similar
ongoing studies.

With regard to the instruments used to nreasure HRQL the fbllowing rerrarks can be made:
HRQL has become, and wil l continue to be an imporlant aspect of medical interventions. The
rreasurelnent and valuation of HRQL have evolved over the past decade. ln the Dutch lung
transplant program, HRQL lvas nleasured withoLrt interruptions, alnrost since the start of the
program. This irnplies that at the start, HRQL instruments were chosen that were considered
the most appropriate to measure the desired dimensions of HRQL in patients before and after
LgTX. ln addition, rvhen possible, the sartre instruments were chosen as the ones used in
Dutch transplant programs for other solid organ transplantations IBonsel, Bot, Boterblom,
1988; Bonsel, Essink-Bot, Klompmaker et al., 1992]. To ensure continuity, these instruments
are sti l l  used today. Two advantages are associated with this: First of all, this represents the
rare opportunity to study the long-term efÈcts of LgTX on HRQL. Secondly. it enables
conrpalison ofshoft term and long ternr effects to the results fi 'orn studies regarding other
solid organ transplantations. I lowever, because solid organ transplantations have become
accepted treatment options, and litt le knowledge is available on the long term effects of these
interventions, there rnay be a need for (lLrng) transplantation specific instrunrents, to identif l,
problenrs and design in tervent ions a imed at these speci f ic  problems such as psychological
effects of post transplant comorbidity, and possible rejection of the transplanted organ. To our
knowlecÍge, no such instrurnerrt is available yet.

The lorrg waiting period due to the shorlage of donor lungs, causes the need to measure
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Summary

HRQL, and aspects sucll as stress and coping, recognize the problems, and look for ways to
handle these problems.
The same need rnay exist with regard to long term effects of lung transplantation. Althouglr
we concluded that patients experienced a stable and better HRQL compared to the situation
before, long-terrn after LgTX, patients experienced a decline on several dimensions of HRQL,
which rnay be explained by an ir.rcrease of comorbid conditions such as h,vperlipidenria,
diabetes rnell itus and bronchiolit is obliterans syndrome. More research is necessary to
deternrine the influence of comorbid conditions on HRQL. In order to study this, a valid
measurement instrument suitable for the lung transplant population is necessary. In addition, a
rnodel, can be used to estinrate the effect of developing one or more specific cornorbid
conditions on HRQL.

Research into the side effècts of irnmunosuppressive agents, and reduction of these side
effects is a major task in transplantation nredicine. Side effects of immunosuppressive
therapy, potential stress, and fear of rejections may decrease tlRQL, and therelbre l imit the
benefits of LgTX in the medium and short term alier LgTX [Reirrer, Franke, Phil ipp,
Heemann,2002] .  In  addi t ion,  adherence to s t r ic t  medical  and l i festy le regi rnens post
transplantation is of huge inrportance to continLred survival and prevention of post transplant
corlplications. Fronr a study conducted among hear1, l ivel and lung transplant patients, it
becante clear that over 80oÁ of heart patierrts, more than half of the l iver patients, and about
one third of lung patients reported some difí iculty in foliowing Iifestyle regimens [Litt lefield,
Abbey, Fiducia et al, 1996]. Although in this respect lung transplant patients conrpare
favorably to other solid organ patients, the fact that one third of the patients report t l.rese
problems expresses the need to monitor and promote healthy l ifèstyle regimens.

Research into the effectiveness of LgTX, as well as other solid organ transplantation, differs
from evaluations of other therapies in the way that it is uncertain at which moment a suitable
organ becomes available, and therapy can be stafted. When the effects of atherapy l ike LgTX
are studied. a pre-transplant assessment is needed to compare the post-transplant results to.
Regarding solid organ transplantations, it is diff icult to deterrnine rvhen to lreasLlre pre
transplant HRQL. ln our studies in which pre- and post transplant assessrrrents took place, rve
choose to use the first assessment after placement on the waiting l ist as a pre transplant value.
With long waiting periods of variable duration the health status of the patient may have
deteriorated depending on the duration of the waiting period. IJowever, the amount of t irne
patients had rvaited before being transplanted appeared not to be of influence on the NHP
dirnension eltergy alier transplantation. Further research is needed to determine the influence
of  the pre- t ransplant  wai t ing per iod on the outcome of  other  HRQL dimensions af ter
t ranspla l t ta t ion.  In  addi t ion,  the wai t ing per iod was ident i Í ied as a st ressfu l  per iod in  wl i ich
anxiety and depression appeared to be higher than in the general population. Although stress,
anxiety and depression seemed to be higher when patients had been on the waiting l ist for a
longer period of t ime, from chapter 7 it could not be concluded that the negative feelings
increase over time. Due to the cross-sectional study design, we were not able to assess
changes over time. Moreover, it can be argued if a longitLrdinal design during the rvaiting
period rvould be feasible. Because waiting l ist patients leave the waiting l ist at variable points
in tirne due to transplantation or death, longitudinal analysis rvould be based on a very
specific subgroup of waiting l ist patients. The selected subgrorrp would consist of those
patients that are well enough to survive on the waiting l ist for a longer period, and fbr whorn a
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Chapter 9

suitable organ has not yet been found. Therefore
more suitable for the explorative study.

a cross-sectional desien was considered

In conclusion, the studies described in this thesis assessed the effects of LgTX on HRQL in
various groups of patients, and at different points in time before, and after transplantation.

Overall, after transplantation, an improvement in HRQL was found compared to the situation
on the waiting l ist. In addition, several subjects and opportunities for further research were
identif ied. Thus, studies into the assessment of different aspects of HRQL related to lung

transplantation wil l sti l l  be of importance in future.
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