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Abstract

Background—Lung transplantation provides a viable option for survival of end-stage
respiratory disease. In addition to prolonging survival, there is considerable interest in improving
patient-related outcomes such as transplant recipients’ symptom experiences.

Methods—A prospective, repeated measures design was used to describe the symptom
experience of 85 lung transplant recipients between 2000-2005. The Transplant Symptom
Inventory (TSI) was administered before and at 1, 3, 6, 9, and 12 months post-transplant. Ridit
analysis provided a unique method for describing symptom experiences and changes.

Results—After lung transplantation, significant (p<.05) improvements were reported for the
most frequently occurring and most distressing pre-transplant symptoms (e.g., shortness of breath
with activity). Marked increases in the frequency and distress of new symptoms, such as tremors
were also reported. Patterns of symptom frequency and distress varied with the time since
transplant.

Conclusion—The findings provide data-based information that can be used to inform pre- and
post-transplant patient education and also help caregivers anticipate a general time frame for
symptom changes in order to prevent or minimize symptoms and their associated distress. In
addition, symptoms are described, using an innovative method of illustration which shows “at-a-
glance” changes or lack of changes in patients’ symptoms from pre- to post-lung transplant.
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Introduction

Method

Lung transplantation can prolong and improve the quality of life of patients with severe
pulmonary disease when alternative treatment options are no longer effective. Over the past
two decades there has been remarkable improvement in short-term survival rates for lung
transplant (LTx) patients (83.8% 1-year survival) due to decreased early graft failure (1, 2).
In addition to survival, there is considerable interest in examining patient-related outcomes
of solid organ transplantation such as the symptom experience of the recipient. Symptoms
are critically important to patients because they use symptoms to monitor changes in their
health (3). Studies have shown that undesirable symptom experiences negatively affect
organ transplant recipients’ quality of life (4, 5-7). Yet, only a few studies have investigated
the symptom experiences of organ transplant patients, especially LTx recipients.

Symptoms are subjective perceptions of change in usual functioning, sensations, or feelings
that an individual experiences and believes to be indicative of an illness or disorder (8). In
progressive disease conditions, such as end-stage respiratory illness, symptoms can grow in
frequency and severity until they cause severe, psychological and/or physical distress.
Respiratory symptoms, such as shortness of breath (SOB) at rest or with activity, are known
to be among the most distressing symptoms experienced in end-stage respiratory patients
who are candidates for lung transplantation (9, 10). Symptom assessment tools offer the
ability to measure symptom experience at a point in time and often address two related but
different concepts: symptom occurrence (frequency) and symptom distress (i.e., emotional
response) (3, 7, 11-19). While symptom distress provides the most information about the
impact of symptoms on quality of life, combining measurements of symptom distress and
symptom frequency increases the information obtained (20). Changes occurring in the pre-
to post-LTx symptom experiences have not been well documented (3, 6, 7, 15, 17, 21). A
greater understanding of LTx patients’ patterns of symptom experiences over time is
important in order to fully inform and educate LTx patients and to engage patients (and their
families) in symptom monitoring and management. Furthermore, identification of symptoms
and their pattern of change over time are crucial in order to develop and plan effective
symptom prevention and/or management strategies for this patient population. This study is
unique in that it uses a longitudinal design and prospectively examined 85 LTx patients’
symptom experiences before and during their first year post-LTx.

The purposes of this study were to describe patients’ symptom experiences before and at 1,
3, 6,9, and 12 months after lung transplantation by: 1) identifying the top 10 symptoms
reported to be most frequently occurring and/or distressing pre-transplant, 2) examining
changes in symptom frequency and distress from pre-transplant to up to one year after lung
transplantation, and 3) developing an innovative method to clearly display symptom
frequency and symptom distress patterns of change.

This study used a longitudinal, repeated measures design. It was part of a larger project
which examined predictors of LTx patients’ quality of life one year post-LTx. All LTx
candidates who met the study criteria for two university medical centers’ LTx programs (one
in lllinois [2000-2005] and the other in Wisconsin [2004-2005]) were invited to participate.
The second study site was added in order to increase subject recruitment and obtain the
sample size needed to meet one of the purposes of the parent study). Study subjects had to
be: 1) 18-64 years of age; 2) sign an informed consent; and 3) able to read and understand
English. Patients who had undergone previous LTx or who were scheduled for heart-lung
transplantation were excluded.
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After Institutional Review Board (IRB) approval was received, letters describing the study
were sent to eligible LTx candidates. Interested patients were met at their next LTx clinic
visit and after they signed an informed consent, data collection began. The Transplant
Symptom Inventory (TSI) was administered every 3 months until transplant and at 1, 3, 6, 9,
and 12 months after transplant. Demographic and clinical data were collected from subjects’
medical records. The 3-month data collection interval was chosen because most LTx
candidates and recipients were seen in clinic approximately every 3 months and this data
collection frequency would provide an opportunity to identify if a pattern of symptom
change exists as well as describe the changes. For this study, the TSI completed closest to
and prior to the transplant date was used as the baseline to which post-transplant
comparisons were made. The actual median time between the pre-transplant questionnaire
completion and transplantation was 45 days with a mean of 63 days + SD 71 days (See
Table 1).

Transplant Symptom Inventory—At the time of the implementation of this study
(2000), the only tools focusing entirely on transplant patients’ symptoms were developed for
heart transplant patients, ranging from 29 items (13) to 92 items (13, 14, 16). A symptom list
that was more relevant to LTx patients was needed. Thus, the investigators (see
acknowledgement) developed the Transplant Symptom Inventory (TSI), which lists 64
symptoms identified as relevant to patients before and after LTx. The TSI measures
symptom frequency and distress. Using a 5-point Likert-scale, subjects rate how frequently
each symptom occurs from 0 (never) to 4 (always and then rate how distressing each
symptom is from O (not at all) to 4 (extremely). The TSI questionnaire was administered
every three months (once the subjects’ participation in the study started) and the timeframe
for recalling their symptoms was since their last completion of the TSI. An open-ended
question at the end of the instrument provides an opportunity for patients to add any
symptom they experienced not addressed in the TSI symptom list. The content validity of
the TSI is based on clinical experience, our previous work (15), the literature, and a national
panel of five experts consisting of three advanced nurse practitioners and two physicians
working in the area of lung transplantation. Cronbach alpha was .912 for symptom
frequency and .962 for symptom distress. The focus of this report is the specificity and
patterns of symptom changes over time.

Analyses—Descriptive and inferential statistics were used for the demographic and
symptom data. Since the symptom frequency and distress data were ordinal data, we used an
analysis method called ridit (i.e., relative to an identified distribution) (22). Ridit analysis
has been used to investigate symptoms in heart (23), renal (3,24, 25), liver (12), and LTx
recipients (3). In this study, the pre-LTx symptom frequency and distress scores were the
identified reference distribution for comparison. Ridit measures the relative probability that
a randomly selected patient from the comparison group (post-LTx) has a value indicating
either greater or lesser severity than a randomly selected patient from the reference group
(pre-LTx), thus providing useful information for clinical interpretation (26). The resulting
ridit score represents a probability that ranges from a minimum of 0 to a maximum of 1. If
the mean ridit for a comparison group (post-LTx) is greater than .50, then more than half of
the time a randomly selected post-transplant patient will have a more extreme value for the
measured symptom than a randomly selected pre-transplant patient in the reference group
and vice versa (25). Mean ridit difference scores for each post-LTx symptom was used to
assess symptom change. Our reported symptom change measures are based on a d-family
(i.e., standardized effect size of group differences) (27, 28). The ridit effect size based on
differences per symptom was used to determine the magnitude and direction of post-
transplant symptom change from the pre-transplant mean. To address the probability of
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Type | error due to multiple testing, we used the False Discovery Rate (FDR) method (29)
which adjusted our probability decisions at each time period. False discovery rate (FDR) is a
statistical method commonly used to correct for multiple comparisons which is more liberal
than the Bonferroni correction and more powerful than the familywise error rate (FWER)
correction method (29,30). Statistical significance was set at p <0.05.

Demographics

Of the 242 eligible LTx patients, 171 agreed to be in this study (140 from Site A and 31
from Site B (See Figure 1). During the pre-transplant period 50 subjects were lost to the
study; 31 dropouts due to deteriorating medical conditions or due to feeling too “stressed” or
busy to continue participation, and 16 deaths. One hundred and one of the remaining 124
subjects received a LTx during the study period. This report focuses on the pre- to post-LTx
symptom changes of 85 (of the 101) LTx recipients for whom we had pre- and at least
partial post-transplant data. Seventy-eight recipients were followed for the entire 12-month
post-LTx period and 7 subjects had completed the TSI before and at least once after
transplant (see Figure 1). Due to missing data and study mortality at each time point, the
number of subjects who completed post-transplant TSI questionnaires that could be
compared to their pre-LTx questionnaires varied (ranging from 74-80).

Table 1 shows that the mean age of the LTx recipients was 46.2 yrs. of age (+ SD = 12.6
yrs.) and the majority were female, (58%), white (80%), married (63%), and had a high
school or greater education (75%). The most prevalent pre-transplant diagnosis was
idiopathic pulmonary fibrosis (28%) and the most common transplant procedure was
bilateral, sequential lung transplantation (59%). Comparisons of demographic characteristics
demonstrated no significant differences between the 85 LTx recipients included in this
sample and the other 86 subjects (of the total subjects recruited) that were excluded (see
Figure 1): sex (Fisher’s exact test p=0.877); race (X2:2.402, p=0.493); education
(X2:3.305, p=0.192); respiratory diagnosis (X2:6.465, p=0.264). The immunosuppressive
regimen during the study period included tacrolimus, azathioprine and prednisone (31). All
patients received daclizumab induction therapy at the time of transplantation. The dosing
and levels of immunosuppressive medications were standardized for all patients included in
this study. Tacrolimus was dosed at 0.04 mg/kg twice daily with target trough levels
between 5-15 ng/ml, azathioprine was administered at 2 mg/kg daily with dose adjustments
for leukopenia, and prednisone was tapered to < 10 mg per day by three months post-
transplantation. If there was intolerance to a particular immunosuppressive medication,
changes in medications were made on an individual basis not to the program protocol.

Pre-Transplant Symptoms

Prior to LTx, SOB with activity, tiring easily, and fatigue were the highest ranked frequently
occurring and distressing physical symptoms (see Table 2). Other top 10 pre-transplant
symptoms rated as frequently occurring and distressing were coughing, SOB at rest,
difficulty clearing secretions chest tightness, sleepiness, and decreased sexual performance.
Not feeling rested after sleep was rated as among the top 10 frequently occurring symptoms,
but not rated as among the most distressing symptoms. In contrast, muscle weakness of arms
and legs was rated among the most distressing symptoms, but not among the top frequently
occurring pre-transplant symptoms (See Table 2).

The mean values for pre-LTx psychological symptom frequency and distress were much
lower and more variable than the mean values for physical symptoms (See Table 3). The top
10 pre-transplant psychological symptoms ranked highest for being frequently occurring
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and/or distressing were: decreased interest in sex, feeling a lack of control, feeling restless,
feeling depressed, having problems remembering, feeling helpless, having trouble
concentrating, feeling nervous/apprehensive, and feeling increased irritability. An increased
interest in sex was rated among the 10 most frequently occurring psychological symptoms,
but was not ranked among the most distressing symptoms. In contrast, feeling sad and
having mood swings were ranked among the 10 most psychologically distressing symptoms,
but not rated among the top 10 frequently occurring symptoms (See Table 3).

Post-Transplant Symptoms

The use of a bubble graph (Figure 2) illustrates symbolically the frequency and distress
mean values of each of the 64 symptoms prior to transplant. Heat intensity mapping was
used to represent the pre-LTx symptom mean values using the colors varying from light to
dark green. The lighter the green color the lower the pre-LTx mean and the darker the green
color the higher the pre-transplant mean. During the first year post-LTx, changes (i.e.,
calculated ridit effect size difference scores) from the pre-transplant symptom mean values
are represented by the size and color of the solid circles (the larger the circle the larger the
effect size (ES) change and vice versa. The color blue represents symptom improvement,
while the color red represents symptom worsening. The absence of a solid circle represents
no ES change. An examination of the patterns of symptom changes show that symptoms
rated as most frequent and distressing before LTx markedly improved after transplant and
new post-LTx symptoms emerged.

While the bubble graph provides an overall depiction of the pattern of change for each of the
64 symptoms, Table 4 identifies only those symptoms with significant (p<0.05) pre- to post-
transplant ES difference scores for frequency and/or distress. Tables 5 and 6 show post-LTx
(i.e.,, 1, 3, 6,9, and 12 months) raw ridit ES difference scores for symptom frequency and
distress, respectively. These tables include 95% confidence intervals and False Discovery
Rates (FDR).

For the following discussion, a negative ES difference score indicates improvement of the
symptom from the pre-transplant value and a positive ES difference score indicates the
symptom is worsening from the pre-transplant value. Only those symptoms that significantly
(p< 0.05) changed in both frequency and distress are discussed. As shown in Table 4 (ridit
difference scores can be found in Tables 5 and 6), at one month post-LTx significant
(p<0.05) negative ES difference scores (i.e., improvement) were found for the following
symptoms: SOB with activity at 1 month (symptom frequency/distress = —0.93/-0.50), 3
month (=0.98/-0.57), 6 months (—0.95/-0.59), 9 months (-0.97/-0.74), and 12 months
(0.96/-0.52). At 3 months post-LTx, feeling sad (—0.46/-0.27) decreased (p< 0.05).
Significantly less fatigue was reported at 3 (-0.57/-0.31), 6 (-0.46/-0.36) and 9
(-0.53/-0.46) months. Significant (p<0.05) improvements were also seen at 3, 6, 9, and 12
months, respectively (see Tables 4, 5 & 6) for the following symptoms: SOB at rest
(-0.82/-0.44; —-0.87/-0.63; —0.85/-0.64; —0.89/-0.48), tiring easily (-0.53/-0.31;
-0.54/-0.33;-0.67/-0.41;-0.57/-0.32), feeling helpless (-0.48/-0.31; —0.47/-0.35;
-0.45/-0.40; -0.39/-0.30), and feeling a lack of control (-0.5/-0.34; —-0.43/-0.33;
-0.56/-0.49;-0.45/-0 38). Marked (p<0.05) improvement in heart palpitations was seen at 6
months (-0.43/-0.31) and significant (p< 0.05) reductions in chest tightness (-0.62/-0.45;
-0.62/-0.41; -0.65/-0.30) were found at 6, 9, and 12 months, respectively. Nine months
after LTX, improvements (p<0.05) were found for wheezing (—0.46/-0.37), feeling afraid
(-0.39/-0.28) and increased irritability (-0.34/-0.33). Difficulty clearing secretions
(-0.44/-0.30;-0.44/-0.42) got better (p< 0.05) at 9 and 12 months, respectively. By 12
months post-LTx, weight loss (=0.29/-0.29) and poor appetite (-0.29/-0.29) improved
(p<0.05).
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While remarkable post-LTx improvements were seen in symptoms that were problematic
prior to transplant, new symptoms (See Figure 2 and Tables 4, 5, and 6) emerged. At 1
month post-LTx, significant (p < 0.05) positive (i.e., worsening) ridit ES difference scores
for frequency/distress were seen for the frequency and distress of nausea (0.46/0.51),
changes in taste (0.51/0.50), and tremors (0.64/0.47). The greatest number of new significant
(p = 0.05) frequently occurring and distressful adverse symptoms occurred 3 months after
LTx and included nausea (0.57/0.59), changes in taste (0.41/0.32), and tremors (0.55/0.43)
as well as the additional symptoms of vomiting (0.40/0.37), stomach pain (0.47/0.47), and
burning or numbness of hands and/or feet (0.40/0.28). Six months post-LTx, nausea
(0.40/0.40), vomiting (0.39/0.31), tremors 0.67/0.41), and burning or numbness of hands
and/or feet (0.44/0.30) continued to be frequently occurring and distressful. However, by 9
and 12 months post-L T, significant (p<0.05) changes in both frequency and distress of the
above symptoms were no longer found. While the preceding discussion of findings
identified symptoms that significantly changed in both frequency and distress, several
symptoms had significant (p<0.5) ES changes in only the frequency (e.g., the frequency of
coughing diminished throughout the 12 month study period) or only in distress (e.g., the
distress related to constipation was found only at 1 month post-LTx).

Additional support for the comprehensiveness of the TSI’s list of symptoms was
demonstrated in this study since only 12 symptoms were reported in response to the open-
ended question requesting the listing of additional symptoms not listed on the TSI. During
the pre- to post-transplant study periods only 12 symptoms were added: 10 symptoms were
reported once by one subject and two symptoms, (i.e., muscle tightness and urinary
incontinence) were reported once by two subjects.

Discussion

Symptom assessment and management are essential to providing quality care (21) and
detecting early signs of potential complications. This is the largest longitudinal study to
report symptom experiences of patients before and during the first year after lung
transplantation. A very unique contribution of this study is the use of ridit analysis and the
bubble graph to show the effect size changes (i.e., improving, worsening, or no change)
post-LTx in all of the 64 symptoms that were measured.

Before LTx, we found that patients generally rated physical symptoms (e.g., dyspnea) as
more frequently occurring and distressing than psychological symptoms. These findings are
consistent with the idea that the most essential basic physiological needs, such as being able
to breathe, have primacy over other higher level needs (32). In accord with other studies (7,
9, 10, 17, 33, 34) an immediate and sustained improvement in respiratory symptoms (e.g.,
SOB at rest) was found after LTx. Likewise, the post-LTx marked improvement in fatigue,
tiredness, and affective symptoms are also consistent with findings of previous research (7,
9,17).

Our findings of post-LTx gastrointestinal (e.g., nausea) and neurological (e.g., tremors)
symptoms are in line with previous studies (6, 7). However, our design also allowed us to
report the symptoms within a context of time. The greatest number of gastrointestinal and
neurological symptoms was found early in the post-LTx period when the
immunosuppressive medication dosages are typically highest (21). By nine to twelve months
post-transplant, when recipients are usually taking maintenance-level dosages of
immunosuppressive medications, no significant frequent and distressing gastrointestinal and
neurological symptoms were found. Although most of the symptoms that worsened after
LTx could be attributed to side-effects of immunosuppressive medications, it must be kept
in mind that there may be other contributing factors (e.g., anesthesia, surgery, co-morbid
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conditions, side-effects associated with other medications, etc.) (17, 21). Throughout the 12-
month post-LTx study period, we found that the most frequently occurring symptoms were
not always the most distressing or vice versa which concurs with the findings of previous
studies (3, 15, 20, 21).

The experience of these frequently occurring and distressing symptoms can have a profound
impact on patient outcomes. Previous investigations have suggested a relationship between
adverse symptom experience and non-adherence to post-transplant medication regimens
(35). Findings from this study provide evidence-based information on patterns of symptom
changes that can be used by investigators and clinicians as a guide to understanding when
and what kind of symptom changes LTx candidates and recipients can expect to experience.
Educating patients about symptoms within a typical time context (e.g., when they may occur
or go away) may have an impact on their adherence to their medication regimen. This study
demonstrated that patients are willing and able to report their symptoms using the TSI.
While it may seem intuitive that patients will report symptoms at clinic visits, using a
symptom inventory may empower patients to address symptoms they otherwise might be
hesitant to report (e.g. psychological symptoms, change in interest in sex). In addition to
preparing the patient for anticipated symptoms, a symptom inventory can also be used by
health professionals to teach patients and family members to monitor symptoms which may
be indicative of a potential problem. For example, prior knowledge of new onset
gastrointestinal symptoms including nausea, abdominal discomfort, and weight gain may
encourage patients to report these symptoms earlier in their post-transplant course. This
early reporting may, in turn, allow for earlier therapeutic interventions (e.g., anti-emetic
medications and proton pump inhibitors, nutritional counseling regarding weight
fluctuations, etc.) to alleviate these symptoms and potentially lead to better outcomes. The
findings from this study can also assist health care providers to anticipate likely time points
that LTx recipients’ symptoms may occur and then work with patients to develop patient-
centered strategies to combat the frequency and/or distress associated with those symptoms.

It is difficult to compare studies on symptom frequency and symptom distress because
symptom measurement tools and the number of symptom items in the tools vary. However,
when the individual symptom items in the symptom frequency and symptom distress
questionnaires are reported, as they are in this report and others (3, 7, 11, 17, 36), it is
possible to examine similarities in symptom outcomes. The bubble graph (Figure 2) lists all
the symptoms included in the TSI. The list of TSI symptoms and Tables 5 and 6 of the ridit
ES difference scores can be used for comparisons by future investigators of LTx symptom
experiences.

Koller and colleagues (25) used a creative 2-dimensional graph to illustrate the symptom
frequency and distress of kidney transplant recipients at 1 year post-transplant. Our study
takes innovativeness one step further. Not only do we present a traditional report of
significant changes in the symptom experience over time (Tables 4-6), we also used the
bubble graph to show 3-dimensional (directionality, magnitude, and time) pattern of changes
in all of the symptoms measured.

In conclusion, the post-LTx findings of this study showed recipients’ reports of dramatic and
sustained improvement in the pre-transplant symptoms that they rated as frequently
occurring and distressing. The emergence and changing patterns of new post-LTx symptoms
reported during the first year post-LTx were also presented. Using a prospective,
longitudinal design allowed us to follow the same subjects before and after LTx and show
that the pattern of significant effect size change (or lack of change) in the frequency and
distress of the 64 symptoms is time-dependent. Clinicians can use the findings to help
patients and their families anticipate what general changes in symptoms they might

Clin Transplant. Author manuscript; available in PMC 2013 November 01.



1X31-)lew1a1ems 1X31-){Jewiaremsg

1Xa1-)lewarems

Lanuza et al. Page 8

encounter and the important role self-monitoring and reporting of symptoms might play in
the early detection of potential problems (7).

Study Limitations

Since the analysis of the data focused on patients who were able to complete the TSI before
and after LTx, a potential limitation of this study is survivor bias. The generalizability of the
findings is influenced by the demographic characteristics of our sample which consists of
patients who were treated in the two centers and agreed to participate in the study during the
recruitment period (2000-2005). The subjects’ ethnicity and age data are similar to the data
reported during the study period by the Organ Procurement and Transplant Service (OPTS)
(nationally and for Sites A and Site B), that is, the majority of our subjects were white and
between the ages of 50-64 years. However, unlike the OPTS report, the majority of our
subjects were female (2). In 2000, when this longitudinal study was implemented, only 3.0
% of LTx recipients were > 65 years so it seemed reasonable to exclude subjects who were
65 years or older. Since then, studies show that the survival of the LTx procedure does not
differ significantly by age (37, 38), although elderly patients do have a higher risk of post-
LTx complications (39). In 2011, OPTN reported that the percentage of LTx recipients who
were = 65 years of age increased to 10.9% (2).

The longitudinal nature of this study, while a strength, also presents potential limitations.
Thus, the generalizability of the findings is limited temporally and to similar settings and
patient populations.
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242 Eligible Patients
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Site A Site B= 58 Site B
\
|
I 1
~
Refusals =29 Refusals = 18
LTx prior to consent =9 LTx prior to consent= 4
On Hold =6 On Hold=5
Recruited N = 140 ) Recruited N=31
] |
Pre LTx loss =45
Pre LTx loss =2
Drops =29 D N
Deaths = 16 Transplanted = 91 rops Transplanted = 10
Study Ended 19 Waiting
Study Ended 4 Waiting For For LTx
LTx
1 1
Post LTx loss =21
Drops =7 Post LTx loss =2
Deaths = 8 Drops = 1
No Pre LTx data=6 Deaths = 1
(7 with partial post data included in
analysis)
I %
|
85 LTx Recipients were followed Pre- to Post-L'Tx
78 of those subjects were followed for the entire 12 months post LTx
(Site A = 70; Site B=8) *
Figure 1.

Recruitment & Retention Flow Chart
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Symptom

SOB @ rest
SOB w/ activity
Fatigue

Chest tightness
Coughing

Zf_.:H

Difficulty clearing secretions

Wheezin

Heart palpitations

Chest pain

Infections of finger/itoenails

Excessive hair growth

Excessive hair loss

Acne

Fragile skin

Bruising easily

ankles

Changes in facial appearance

Changes in bodily appearance

Nausealupset stomach

Vomiting

Stomach pain

Bloated feeling in stomach

Constipation

Diarrhea

Changes in taste sensation

Weight loss

Weight gain

Overeating

Feeling hungry all the time

Poor appetite

Urinating less than usual

Urinating more than usual

Decreased interest in sex

Increased interest in sex

Decreased sexual performance

Muscle weakness in whole body

Muscle weakness in arms or legs

Trouble concentrating

Poor vision even with glasses

Dizziness

Cold hands or feet

Cramps in hands/feet/legs

Burning, throbbing, or numbness in hands or feet

Tiring easily

Sleepiness

Problems falling asleep

Not feeling rested after sleeping

Frequent nightmares

Problems remembering things

Confusion or disorientation

Tremors

Headaches

Fever

Feeling restless

Feeling depressed

Mood swings

Feeling nervous or apprehensive

Feeling afraid

Feeling sad

Feeling helpless

Feeling lack of control over your life

| 11 1| Increased irritability

bl ol 2 L Problems keeping temper under control
=] X Feeling less masculine/feminine

Figure 2. Bubble graph

Heat intensity mapping was used to represent the pre-transplant symptom rating mean
values using the colors varying from light to dark green (i.e., the darker the color green the
larger the pre-transplant mean and the lighter the green color reflects the smallness of the
pre-transplant symptom rating mean). The effect size change from those pre-transplant mean
values during the first year post-LTx are represented by the size and color of the solid circles
(the larger the circle the larger the effect size change and vice versa and the color blue
represents symptom improvement and the color red represents symptom worsening. The
absence of a solid circle indicates the absence of an effect size change

Fmean = pre-transplant symptom frequency mean

Dmean= pre-transplant symptom distress mean

es-Freq = ridit effect size difference of frequency of symptom occurrence

es-Dis = ridit effect size difference of symptom distress
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1, 3,6, 9. And 12 indicates the time period (1, 3, 6, 9, & 12 months) post-transplant

The time varying cohort was: at 1 month (N=80), 3 months (N=79). 6 months (N=77), 9
months (N=74), and 12 months (N=76)
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Table 1
Lung Transplant Subjects’” Characteristics

Variables 85 Recipients Followed Preto Post Lung Transplant N (%)
Gender Female 49 (57.6)
Male 36 (42.4)

Race White 68 (80)
Hispanic 9 (10.6)

African American 8(9.4)
Underlying Respiratory Idiopathic Pulmonary Fibrosis 24 (28.2)
Diagnosis Emphysema 18 (21.2)
Alpha; Deficiency 12 (14.1)
Cystic Fibrosis 14 (16.5)

Other 17(20)
Type of Transplant Bilateral, Sequential 50 (58.8)
Single Lung 35(41.2)

Age *M=SD

46.2 yrs £ 12.6 yrs

Transplant List Wait Time (Days)

481 + 369 days (Median = 325)

Time from Last Pre-transplant Data Collection to Transplant Date |

62 + 68 days (Median = 45)

*
M+SD = Mean + Standard Deviation
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