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ABSTRACT 
Enzyme replacement therapy (ERT) is a long term treatment for patients who suffer from lysosomal storage disease. A transversal 
descriptive study was conducted to evaluate advantages and disadvantages of a home-based care program for patients with Gaucher, 
Fabry and Mucopolysaccharidosis II (MPS II) diseases. A survey among patients and nurses involved in healthcare delivery at home 
was utilized for this study. The adherence rate was 92.9% over the study period. Eighty six point nine percent chose to carry 
out the treatment at home and 88.5% felt that their quality of life had improved. Additional advantages reported were: comfort 
(77%), treatment adjustment to daily activities (69%) and flexibility (58%). Disadvantages expressed were: lack of confidence with 
the health care provider at home (1.6%) and a shortage of disposable materials available (1.6%). The main benefits of home-based 
treatment were the high treatment adherence and the improvement in quality of life. 
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Introduction

Lysosomal storage diseases (LSD) are progressive genetic 
disorders that cause a deficiency or the total absence of some 
enzyme in the lysosome and affects various different organs. 
Most of these diseases are produced by genetic defects.[1] Among 
these disorders are Gaucher disease, Fabry disease and Hunter 
or Mucopolysaccharidosis II (MPS II) disease. 

The normal treatment for these LSDs, is enzyme replacement 
therapy (ERT). This treatment consists of giving the patient 
an intravenous infusion of a solution containing the deficient 
enzyme. This type of treatment has been performed for more 
than 20 years, and numerous studies have demonstrated the 
safety of ERT.[2–9] Typically, after verifying patient tolerance in 
the hospital setting according to the protocol for each enzyme, 
patients who meet the conditions can be a candidate for home-
based treatment.[3,4,9–15]

Patients with LSDs note that home-based therapy is less 
stressful and more convenient than hospital based treatment 
both for the patient as well as the family.[3,10,13,16–19]

The home-based treatment benefits reported by patients 
include: the freedom of choosing the date and time for the 

infusion,[9,16,18,20] the possibility of avoiding the trip to the 
heath center,[4,8,11,19–21] the oportunity of recieving the 
infusion in a pleasant and private setting,[16,21] quality of life 
improvement,[3,4–6,8,17,21,22] possibility to avoid missing a 
work or a school day,[3,8,16,19] opportunity to decrease the risk 
of infections which might occur in the hospital,[11] ability to 
better control the environment,[11] as well as the improvement 
in the treatment adherence.[3–6,8,10,18,22]

Some of the disadvantages of home-based ERT expressed 
by patients include the absence of a physian if complications 
arrise,[19,21] dificulty accessing a vein,[18,19,21] a percieved 
lesser degree of safety,[19] as well as patients feeling isolated 
from other individuals in the same situation.[16] Interestingly, 
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the professionals who assist these patients consider home-based 
therapy infusion very beneficial [11] and in addition, it lowers 
the treatment costs considerably when compared to in hospital 
treatment.[3,5,6,8,13,16,17,20,21]

Numerous studies regarding home-based ERT for patients 
with Fabry disease, Gaucher disease and MPS II disease were 
conducted in England, Holand, Sweeden, Canada, Denmark, 
France, the United States,[3,8,15,20] Italy [6,22] and Japan.[23] In 
Argentina, there is some evidence regarding the safety of home 
infusion in patients who are given algasidase alpha showing 
only 0.9% of patients experienced mild adverse effects following 
infusions.[2] However, another study by Kisinovsky et al. does 
not provide any information about patients’ opinions nor home-
based care benefits. Therefore, the objective of our study was to 
understand and document the advantages and disadvantages 
of a home-based care program for ERT patients in Argentina.

Methods

A transversal descriptive study was conducted. The study 
was designed similarly to that described by Lacely.[24] Data
were obtained from patients and health care professionals 
participanting in the home-base therapy (HBT). These data 
were triangulated to better understand the phenomenon. Patients 
receiving care from an in home therapy company in Argentina 
for the home-based infusion program for ERT during six months 
in 2016 were analized. All patients included in the study had 
received at least 4 in home infusions prior to initiating the 
study. When the patients were underage, their parents or tutor 
responded to the survey. All of the nursing staff which performed 
the home-based care for these patients had agreed to be involved 
in the study. 

Two different questionnaires were designed, one targeting 
the patients and the other aimed at the nursing staff. The 
surveys were evaluated by a panel of experts and the study was 
approved by an independent ethics committee. Potential patient 
participants were contacted by telephone and invited to join the 
research study. The initial contact was made by a third party 
individual from the home-based company which reported to 
the academic institution that is responsible for this research. 
Those willing to participate were given the questionnaires in a 
sealed and coded envelope to preserve anonymity and maintain 
confidentiality. 

Data were analyzed using the SPSS software program to 
find the frequency calculation and central tendency measures 
for the categorical variables and percentages for the values. To 
assess the agreement between the patient responses and nurse 
responses, the Kappa test was used.[24] The adherence rate is 
expressed as a percentage of the total infusions received over 
the number of infusions indicated by the infusion protocol used 
during the six month study period. 

Criteria for patient inclusion in the study included: having 
previously received ERT in the hospital for a number of months 
(according to the drug and pathology), having no reported 

adverse reactions to the infusions, posessing a healthy respiratory 
system and being over 2 years of age.[25]

Patients that reponded to the questionaire and met all the 
criteria were selected for the study. An infusion protocol based 
on the specific LSD to be treated was designed for each of the 
selected patients and was provided to the home-based therapy 
assistance team. The ERT was administered by a company which 
employs a nursing team throughout the Country, and is in charge 
of training professionals in the management and treatment of 
LSD and has experience providing home-based ERT as well as 
identifying and managing adverse reactions, etc.

Results

A total of 125 patients (87% response rate) fully completed the 
survey and the nursing professionals responded by completing 
the questionnaire regarding 127 patients. The 127 patients 
included an additional 2 patients that did not respond directly. 
Nursing records were also observed from these 127 patients. 

The average patient age was 33.23 years old (SD ±17.38), 
with a minimum age of 2 and a maximum age of 80 years old. 
Within the treated patients, 53.7% were females and 43.1% had 
at least a high school education. Fifty three point zero percent 
were involved in some kind of occupation (working or studying). 
Additionally, of the study patients, 70% were diagnosed with 
Fabry disease, 13% with Gaucher disease and 16% with MPS 
(Table 1).

The average amount of time in years since patients were first 
diagnosed with one of the three conditions was 9.6 years (SD 
±8.4), with a maximum of 44 and a minimum of 1 year. The 
average number of years in total they had been receiving ERT 
treatment (in hospital and home-based therapy) was 5.4 years 
(SD ± 4.8). The average number years they had been receiving 
home-based therapy was 3 (SD ± 2.3). These data are presented 
in Table 2. 

The patients’ geographic distribution covered the entire 
Country of Argentina, ranging from the north of the Country 
in Tucuman Province to the very southern tip of the Country 
in Tierra del Fuego Province. A total of 1,601 doses of infusion 
medication were administered during a six month period. When 
each disease condition was looked at individually, the average 
number of infusions for Fabry disease patients was 11.19 in six 
months, for Gaucher patients it was 10.4 and patients with MPS 
II received an average of 22.5 infusions during the 6 month 
study period. 

The adherence rate was 92.9% for all patients. In Table 3, the 
number of patients (absolute and percentage) per adherence rate 
is shown. It can be seen that 88% of all patients had a compliance 
rate above 82%. 

According to the survey responses, the most frequent reason 
given for skipping an infusion was “Other Reasons” (48%), 
followed by “Lack of Available Medication” (34%) and finally 
“Secondary Disease or Illness” (10%). 
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Table 1. Socio-demographic variables of the sample population

Value Percentage

Sex*
Female 66 53,7

Male 57 46,3

Level of Education*

Primary 37 31,9

High School 50 43,1

Tertiary/University 29 25,0

Occupational Status*

Working 39 33,9

Studying 22 19,1

Currently unemployed 17 14,8

Retired 13 11,3

Sporadic part-time work 9 7,8

Other 15 13,0

Diagnostic**

Fabry 89 70,1

Gaucher 17 13,4

MPS 21 16,5

* These data were obtained from the 125 questionnaires that the patients submitted
**These data were obtained from the 127 questionnaires that the nurses submitted

Table 2. Diagnosis and Treatment Time

Years of disease 
diagnosis

Years of ERT 
(hospital and home) Years of home ERT

Average 9.6 5.4 3.0

Max 44 23 12

Min 1 0 0

SD ±8.4 ±4.8 ±2.3

Table 3. Frequency of the treatment adherence rate

Adherence Rate (%) Value %

100 82 65

92 18 14

88 4 3

83 7 6

75 4 3

71 2 2

67 5 4

58 3 2

33 1 1

0 1 1

Total 127 100
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In our study, 3 patients responded that the main cause for 
omitting some infusion treatments during an in hospital stay 
was their reluctance to receive the treatment in the hospital 
setting, 2 patients missed infusions due to the lack of sufficient 
beds in the hospital, and there was an additional 2 patients that 
missed infusions due to secondary disease or illness. Regarding 
the complete suspension of home-based infusion; 3 patients 
indicated it was due to secondary disease or illness and 2 patients 
indicated it was due to travel obligations. 

Of the 125 patient respondents in the study, 106 (84.8%) felt 
home treatment was more convenient and it did not present 
significant difficulties to the patient. Moreover, 73% of the 
patients indicated that they had no problems communicating 
with their attending physician throughout the treatment period. 
Following the home infusion treatment period, 88.5% considered 
their quality of life had improved. Ten percent of the patients 
receiving in home infusion did not feel their quality of life 
had been affected positively nor negatively and only 1 patient 
(0.8%) indicated that they felt their quality of life had worsened 
following home infusion. 

The most valuable aspect of home infusion treatment 
noted by the majority of patients (77%) was that they felt more 
comfortable receiving therapy in their own home. Furthermore, 
69% indicated that home infusion did not disrupt their daily 
life activities, 58% responded that home infusion provided 
more flexibility in treatment timing, and 56% indicated that 
they felt the nurse had more time to dedicate to patient care. 
Other advantages expressed by patients are shown in Table 4.

As can be seen in Table 5, only 2 patients (1.6%) out of the 
sample expressed negative aspects of in home infusion. 

Nurses that performed the in home infusions were consulted 
regarding their perception of the patient’s quality of life and 
how it may have changed following in home infusion. From the 
nurses’ perspective, they felt that 95.7% of the patients receiving 
in home infusion experienced an increase in their quality of 
life and believed that just one patient’s quality of life declined. 
Nurses who assisted patients with MPS II noticed quality of life 
improvement to a lesser degree, adding that 1 patient (1 % of the 
total study population) experienced a decline in quality of life.

A Kappa Coefficient of 0.887 (p<0.001) was calculated 
to assess the agreement between the nurses’ opinions and 
the patients’ opinions regarding quality of life changes. No 
statistically significant relationship was found between the years 
of the illness and the quality of life (r=0.71; p=0.44) nor between 
the years of treatment and quality of life (r= 0.92; p=0.32).

In our study, 106 patients (84.8 %) said they preferred to 
receive the ERT treatment in their home and 13 patients (10.4%) 
indicated that they had no preference between hospital treatment 
and in-home treatment. The medical professionals’ perceptions 
were similar, with nurses believing that 112 patients (93.3%) 
felt there was a benefit to in-home infusion. Regarding the 
nursing care, it is possible from the questionnaires to understand 
the issues involving venous access, the amount of spent at the 
patient’s and the difficulties that professionals encounter in 
carrying out home infusion.

In 124 cases (97.6%), cannulation was achieved through 
peripheral venous puncture. When analyzing only the final 

Table 4. Advantages of home infusion 

Responses Total % of Patients

I feel more comfortable at home 77

I can adjust the infusion to my daily routine 69

Timetables are more flexible 58

The nurse has more time to devote 56

I travel less to get the infusion 46

I do not have to wait for availability of beds 31

I do not miss work or school that often 30

Table 5. Negative aspects of home infusion

Total % of Patients

I did not have confidence in the nurse 1.6

I cannot interact with other patients 1.6

Disposables are not always available 1.6

I do not like strangers in my place 0

It makes me feel uncertain about having some problem with the infusion 0
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home treatment visit, 10 patients (7.9%) required more than 
one attempt when introducing the cannula. Of this group, 8 
patients had Fabry disease and 2 patients had MPS II disease. 

For in home therapy, 74% of the patients required a nurse to 
be present for the procedure for 1 to 2 hours, 8.9% required 2 to 3 
hours, and 4.9% required a nurse to be present for only one hour. 
These times included set-up, infusion and any post infusion care. 
The nursing staff indicated that they did not have difficulties in 
home assistance in 98 of the cases (81.7%). However, in 21 cases 
(17.5%) nurses noted having occasional difficulties, and noted 
frequent difficulties with only one patient (0.8%). Difficulties 
with the in home therapy procedure reported by the nursing staff 
are presented in Table 6. Nurses reported having some difficulty 
with patients’ assistance with the in-home program including; 7 
patients not complying with the day and time of the scheduled 
infusions, 6 patients not organizing and scheduling the time for 

the next infusion, 6 patients exhibiting emotional fluctuations 
and in 4 cases the nurses had complications with venous access. 
There was no overall difference in the occurrence of difficulties 
across the three pathologies evaluated in this study. 

Twelve patients (9.6%) experienced complications during 
home infusions and in each of these cases the professionals 
contacted the home-care company providing the service or the 
treating physician. When the nursing staff visits the patients, 
they typically develop a professional relationship with them. 
Most questions from patients to the nurses were related to 
the next infusion date and time and any effect the infusions 
may have on their daily activities. In about half of the cases, 
patients’ inquiries concerned medication they were receiving, 
status of their illness and what medical check-ups needed to 
be done (Table 7).

Table 6. Difficulties reported by the nurses during in-home assistance

Value

Not carrying out scheduled medical check-up 1

Not assigning the family role 3

Other 3

Problems with venous cannulation 4

Not scheduling the home visit time 6

Patients exhibiting emotional fluctuations 6

Not complying with time and date of next infusion 7

Table 7. Most frequent topics asked to nurses

Consultation topics Never (%) Seldom
(%)

Frequently
(%)

Very frequently
(%)

Appointment scheduling 8 21 43 27

Daily activities information 20 22 37 20

Diet information 32 31 25 12

Medication information 16 36 37 11

Disease information 23 35 32 11

Medical check-ups & 
appointments 30 29 31 11

Paperwork information 32 30 28 9

Material information 38 30 25 7

Home conditions information 51 25 20 4

Other 0 60 40 0

Discussion

Home infusion is seen as beneficial for those patients 
undergoing ERT. The main advantage of home infusion is the 
high adherence rate and the resulting quality of life improvement 
for those patients who suffer from LSD. Our study shows that 

home infusion can be a good strategy that results in excellent 
clinical outcomes. Elstein et al. showed an adherence rate of 
98% in patients with Fabry disease[4]. Burton et al. found that 
only 6 out of 92 patients with Mucopolysaccharidosis II who 
had received home treatment discontinued the infusions[3]. It is 
clear that the home infusion program significantly improves the 
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adherence rate[22]. This represents one of the most important 
benefits for the patients as well as the health care system itself. 

Moreover, an important aspect to strengthen the patient’s 
treatment compliance is to take into account their preferences 
related to the treatment modality. Patients included in this 
study chose home infusion as the most suitable and desirable; 
responding that their quality of life improved when they started 
receiving home infusion. Various studies in the literature indicate 
similar results.[13,23] For instance, Zimran et al. showed that 
the patients reported a higher satisfaction with home infusion 
and their satisfaction was not related to a reduction in anxiety.
[13] It should be noted that some authors indicate that in some 
instances patients prefer hospital treatment as it generates less 
anxiety and stress.[16] In our study, only one patient out of 125 
mentioned a lack of confidence with the nursing professional 
during in-home treatment as a disadvantage. The role of the 
health care professional who administers the home infusion is 
very important. It is critical that they offer support to both the 
patient and the family and also provide a safe and comfortable 
environment throughout the process. Indeed, the nursing 
professional can build a relationship of trust, contributing to the 
acceptance and success of the procedure.[20] Furthermore, some 
authors pointed out the importance of establishing a transition 
period from the hospital setting to the home setting,[3,8,10,22] 
as well as having an effective system linking the patient’s health 
care hospital team with the home care assistance team.[20] A 
good relationship between these two groups can contribute to 
a reduction in the patient’s overall anxiety. 

Only one patient in our study reported having a decline 
in quality of life after starting home infusions. However this 
individual did not mention what the disadvantages of the 
treatment modality were and when asked about his preference, 
he said it was the same for him to receive the treatment in 
the hospital or at home. In addition, two patients reported 
an improvement in their quality of life after starting home 
infusion, although found some infrequent disadvantages in 
this treatment modality. 

The ability to continue normal daily life activities, flexibility 
in infusion scheduling, and the reduction of time needed for 
infusion treatment were the main advantages expressed by the 
patients in this study. These factors are of significant importance 
for those patients with chronic conditions because they require 
long term treatment and a substantial time commitment.[26] 
Additionally, the nurses noted that health care professionals 
dedicated to in home therapy have more time to assist patients, 
which in turn helps them to build the confidence needed. 
Another important factor in home care therapy is the patient 
and family education. [27] With this in mind, nurses requested 
that their patients inquire about the treatment process and ways 
that they can participate and support the activities through diet, 
medication and other lifestyle modifications. 

Although treatment omissions were limited, it is important 
to understand the reasons and to find out why the patients did 
not properly carry on with the treatment. When reviewing the 

health professionals’ records, it is also interesting to note that 
the lack of infusion medication vials was one of the limitations 
to treatment compliance, which is also mentioned by patients 
as a disadvantage to in home care. Clearly, part of the activities 
the nursing professional performs during in home care has to 
do with administrative and management tasks, such as ensuring 
there are adequate treatment supplies and/or equipment.[22,27] 
Certainly, this issue in ERT using in home treatment where 
the patients are distributed over a large geographic area, is 
indeed a challenge for any health care facilitator. This situation 
demonstrates the need to have a coordinated team of home 
assistance professionals focused on the timely delivery of the 
needed medical resources and the availability of the storage 
facilities in the home care situation.[20,22] 

When a patient contracts an illness or disease not associated 
with LSD, ERT should be stopped in some cases. This situation 
is sometimes unavoidable and should be kept in mind when 
considering the outcomes for each one of the patients. The 
issue of secondary illness or disease was not a very frequent 
occurrence in our group of patients however was a factor in the 
study by Ceravolo[6] and another study conducted by Parini.[10]

The main link in home care therapy is the nursing professional. 
The home care nurse should meet the requirements for home 
care assistance which are specific for each LSD and should 
also be trained in everything related to the ERT infusion as 
well as how to handle anaphylactic reactions and other health 
emergencies.[3,8,11,20] The professional nurses involved in this 
study were continuously receiving training and it is probably for 
this reason they have not had any major difficulties or problems 
during home care assistance. In addition, our nursing staff is 
able to use their consultations with patients to enhance future 
training programs. 

This present study is not without its limitations. First, the 
main reason for infusion omission found on the questionnaire 
was “Other”. It has not been quantitatively determined nor 
examined with scientific rigor what patients actually meant 
when they selected “Other” as a reason for skipping infusions. 
Further studies are needed to establish what is really involved 
regarding this suspension reason, with the goal being to 
increase compliance. Secondly, the concept of quality of life is 
multidimensional; therefore it is a difficult to determine if quality 
of life improvement is due exclusively to the infusion modality. 
Further investigations need to be conducted to compare the 
patients’ quality of life improvement perception between in home 
ERT versus in hospital ERT, to clearly discriminate the way home 
health care assistance impacts these patients’ quality of life.

Conclusions

In our study, most patients preferred to receive their ERT 
treatment at home and believed their quality of life improved 
with this treatment modality. The high rate of adherence is the 
main benefit reported.
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