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Abstract

Purpose of Review Singultus or hiccups (HU) is a common, usually temporary, event. Its potentially serious consequences are
often overlooked. This review explores published evidence describing HU burden (clinical, economic, and quality of life [QoL]
consequences) across patient populations.

Recent Findings Literature review identified 81 articles (including 57 individual case reports). We extracted relevant information
to better understand the burden of HU and to identify knowledge gaps for future study.

Summary HU are physiologic events that can complicate existing medical conditions and treatments regardless of duration.
Relatively short episodes can have devastating consequences in patients who have pre-existing conditions. HU appear to impact
physical and psychological health, diminish QoL, increase healthcare resource use, and increase costs. A better understanding of

HU burden is needed.

Keywords Hiccups - Hiccoughs - Singultus - Burden ofillness - Morbidity

Introduction

In the year 1647, Lupton first described hiccups (HU), other-
wise known as singultus. Now, almost 400 years later, this
common physiological event remains poorly understood [1].
Hiccups consist of repeated and involuntary contractions of
the diaphragm and inter-costal muscles, causing rapid inspira-
tion that is immediately followed by glottic adduction. The
coordination of these events produces the signature “hic” sound
[2]. The motor patterns underlying hiccups originate in the
brainstem respiratory network and are tuned by the myriad of
sensory afferents that converge on this network [3—5]. Despite
the ubiquity of hiccups, there is a paucity of in-depth under-
standing of the driving mechanisms and evolutionary origin of
this common malady [6, 7¢, 8].
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For the generally healthy person, HU episodes do not re-
quire medical attention. However, at times, HU can be debil-
itating or medically dangerous. Indeed, herein lies the justifi-
cation for this review that aims to examine the burden of HU
defined as downstream clinical consequences, negative im-
pacts on patient QoL, and presumed economic impacts.
Although benign and self-limited in the vast majority, HU
can lead to extreme fatigue, sleep deprivation, weight loss,
depression, anxiety, aspiration, pneumonia, and diaphragmat-
ic rupture [2, 3, 9-25].

Hiccup severity is often classified by duration. Three com-
mon categories are acute HU (< 48 h), persistent/protracted HU
(48 h to 1 month), and intractable HU (> 1 month) [26].
Occasionally, a fourth category, chronic HU (7 days to
1 month), and a fifth category, incoercible/recurrent HU (>
2 months), are used [7¢, 27]. These classifications point to po-
tential gaps in HU management. Because episode duration
alone does not accurately convey HU severity or burden, the
mandate to find better therapeutic approaches becomes illusory.

Methods

We conducted a literature review using MEDLINE for
English language articles published from 1952 to 2018 with
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MeSH terms: hiccup, persistent hiccup, persistent hiccough,
persistent singultus, intractable hiccup, intractable hiccough,
and intractable singultus. Because recent studies that help de-
fine HU burden are sparse, this review spanned a broad
timeframe to provide a single source of extant data.
Bibliographies from gathered articles were further searched
for citations that met the above criteria.

Single case reports were included. Articles that did not
include primary clinical information were excluded. A deci-
sion was made not to focus on therapeutic treatment except
when HU burden impacted use of healthcare resources and
costs, as there are strong and relatively recent systematic lit-
erature reviews of HU treatments [28-30].

Results

A total of 81 articles were extracted. The majority (N=157)
were case reports with 47 being single case studies. No studies
specifically assessed the overall HU burden (clinical, QoL,
and economic consequences). However, six assessed some
aspect of HU burden including clinical consequences and
healthcare resource use in patients with psychogenic polydip-
sia; clinical consequences and treatment outcomes in otorhi-
nolaryngology patients; clinical and QoL consequences in
post-stroke patients undergoing inpatient rehabilitation; clini-
cal and QoL consequences in advanced neuro-oncology pa-
tients receiving palliative care; clinical consequences in pa-
tients with neuromyelitis optica (NMO); and a specific clinical
consequence (sleep disruption) in patients referred to a spe-
cialty HU clinic [7e, 23, 31-34].

Hiccups Epidemiology

Epidemiological findings were mostly from secondary obser-
vations and reporting. When authors did not clearly report an
incidence or prevalence rate, we extracted and summarized
incidence (risk of developing HU) from the number of newly
developed cases in the study population and prevalence (like-
lihood of having HU) from the number of people with HU in
the study population. While HU have been associated
with over 100 etiologies, source data on incidence and
prevalence was found in only 6 broad patient populations
(Table 1) [35, 36].

Variability in HU incidence ranged from < 1 to > 80%. The
lowest incidence (0.39%) was reported by a study of pharma-
ceutical clinical trial databases of patients receiving at least
one of nine cancer chemotherapies [37]. The highest incidence
(84.8%) was reported in a randomized controlled trial that
assessed dexamethasone in cancer patients [38].

We only found HU prevalence information in two studies,
both in gastroesophageal reflux disease (GER or GERD) [39,
40]. The study by Rey et al. is of note for its robust
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methodology. This population study was designed to estimate
prevalence rates of atypical GER symptoms in a randomly
selected sample of 2500 [40]. The study found an overall
HU prevalence of 9% (95% CI; 7.9-10.2%) with rates as high
as 18.8% (95% CI; 13.9-23.7%) among patients with frequent
(minimum weekly) GER symptoms [40].

Risk Factors

A variety of demographic, clinical, and treatment characteris-
tics are noted as HU risk factors. Three studies included in
Table 1 analyzed multiple demographic and clinical risk fac-
tors [41, 46+, 47]. Gender was the only common significant
risk factor, with males at greater risk in each study. In addition
to gender, in chemotherapy patients taking cisplatin, Liaw
et al. found significantly higher frequency of HU with higher
doses of cisplatin (p =0.006), absence of vomiting during
chemotherapy (p = 0.001), and absence of nausea during che-
motherapy (»p <0.0001) [41]. Liu et al. found that patients
undergoing endoscopic examination who received
premedication with buscopan had higher HU prevalence
(p=0.066) [47]. Hosoya et al. studied risk factors for
chemotherapy-induced HU and found male gender (OR
72.69; p=0.0003); symptoms of nausea and vomiting (OR
41.94; p=0.002); and receiving dexamethasone (OR 4.55;
p=0.0237), cisplatin (OR 3.85; p=0.0044), and etoposide
(OR 3.72; p=10.0293) were significant independent risk fac-
tors for HU [46¢°]. Height, weight, body surface area, “lung”
as type of cancer, type of anticancer medication, and antiemet-
ic drugs and dose were also significant risk factors in univar-
iate analyses, but did not reach significance in the multivariate
analysis [46°°].

Gender is perhaps the most recognized risk factor for HU
and was a noted risk factor in other studies reviewed (see
subgroup reporting in Table 1). In all cases, HU risk was
higher in males than females with one exception. A large
study by Rey et al. in GER patients (N =2500) found signif-
icantly more HU (p <0.05) among women than men (10%
females [n = 1315]; 7.9% males [1185]) [40]. Lee et al. inves-
tigated male predominance of HU in a systematic literature
review [53]. This analysis of case reports/series of patients
with HU only (n=864) found that the proportion of men
(81.9%) with HU was significantly higher than that of women
(p<0.001) [52]. Lee et al. also conducted a further meta-
analysis of six studies with case controls and found that HU
of non-CNS origin was significantly associated with male
gender (OR 11.72; p<0.001) but not HU of CNS origin
(OR 1.74; p=0.072) [52].

Clinical Consequences

It is striking that HU affected such a broad spectrum of pa-
tients in such a variety of detrimental ways. Across the
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literature reviewed, clinical consequences of HU could be
devastating, far-reaching, and detrimental to both physical
and mental health. While severity was commonly indicated
by HU episode duration, we also found that clinical conse-
quences in a given patient were a function of the medical
context of that patient. While our review is limited by a large
proportion of case studies, we also note that the variety and
potential severity of HU consequences can be well appreciated
at the level of detail with which case reports are presented.

Nutrition and Sleep Impairments

Several studies found that chronic HU impaired post-
operative recovery by interfering with nutritional intake
and sleep [11, 12, 14, 17, 19-22, 24, 34, 54, 55]. A retro-
spective chart review of patients (N =28) with treatment-
resistant persistent HU by Kim et al. found it caused
weight loss (14.29%), insomnia (28.57%), and dyspnea
(21.43%) [56¢°°]. Marsot-Dupuch et al. reported a study of
idiopathic intractable HU (N =9) that found two patients
experienced “extreme weight loss” (> 12 kg) [59]. Other
articles reported that patients lost between 16 and 42
pounds due to persistent HU [18, 19, 58].

In a case report, Patel et al. described a 69-year-old man
with intermittent HU (weekly for 3 months) that began when
he started using a continuous positive airway pressure (CPAP)
machine for sleep apnea [59]. After several HU treatments
failed, he stopped using the CPAP in order to resolve his
HU, preferring to leave his apnea untreated than to endure
intermittent HU [59].

Complications in Cancer and Palliative Care

The one published HU guideline noted that HU puts patients
at high risk for aspiration pneumonia, dehydration, electrolyte
imbalance, cardiac arrhythmias, wound dehiscence, and de-
pression [15, 60—63]. Case reports also describe HU as caus-
ing dyspnea, vomiting, anorexia, insomnia, anxiety, and de-
pression [15, 62].

A case-controlled study of cancer patients with HU (N =
16) by Ge et al. found that HU resolution resulted in
(» <0.0001) reductions of patient discomfort, distress,
and fatigue as well as difficulty swallowing (n=4),
sleeping (n =2), breathing (n=2), and speaking (n=1) and
diaphragmatic pain (n=1), cough (n=1), and nausea/
vomiting (n=1) [13].

HU have also been reported to interfere with cancer
diagnostics and treatment. In one case report, Son et al.
reported that intermittent HU episodes (over 4 days) had
to be resolved before the patient could undergo an MRI
[64]. Errante et al. report a patient with metastatic colon cancer
whose persistent HU prevented completion of chemotherapy
[65].

Gastro-esophageal Complications

Patients with HU often develop gastro-esophageal symptoms
such as chest discomfort, retrosternal pain, nausea, vomiting,
and GER [18, 19, 21, 22, 62, 66—-68]. Multiple articles specif-
ically associated HU with development of GER which was
hypothesized to occur due to increased gastric pressure and/or
negative intra-esophageal pressure during the diaphragmatic
spasm [9]. It was noted that GER could then lead to additional
complications including strictures, esophagitis, and esophage-
al ulcer [9]. In a large survey of GER patients (N =2500), Rey
et al. found that 9% considered their HU to be problematic
[40]. Reflux was also associated with HU in anesthetized pa-
tients, with an estimated 40% of those who developed HU
under sedation also developing GER [47, 67].

Complications with Sedation

Several articles addressed HU in sedated patients [47, 50,
69-73]. Kranke et al. reported that HU can impede endoscopy
by disrupting spontaneous respiration [73]. There were also
reports of reflux, regurgitation, and aspiration in anesthetized
patients who developed HU during endoscopic procedures
[67, 74]. One case report by Landers et al. described a pedi-
atric patient who repeatedly developed HU with propofol and,
on one occasion, experienced laryngospasm that required ad-
ditional sedation and bag-valve-mask ventilation [72]. In a
randomized, double-blind study of patients undergoing dila-
tation and curettage (N=200), Weksler et al. concluded that
lidocaine pre-treatment should be used to prevent
methohexitone-induced HU in sedated, non-intubated patients
to reduce risk of airway obstruction, decreased minute venti-
lation and respiratory frequency, and apnea [50].

A case study by Zhang et al. reported a patient who devel-
oped persistent HU during surgery; ultimately, the surgical
team resorted to a right phrenic nerve block in order to con-
tinue the operation [70]. The authors warned that risk for dys-
pnea should be carefully considered when conducting phrenic
nerve block during surgery [70].

Cardiovascular complications including bradycardia and
pathological hemodynamic changes such as systolic hypoten-
sion have been reported in sedated patients with co-
morbid heart disease and HU [47, 75, 76]. These events
were associated with acute negative intrathoracic pres-
sure precipitated by HU, but it is unknown whether
systolic hypotension due to HU is detrimental [47]. In
a case report, Samuels described HU-associated hematemesis
“due to rupture of the cardio-esophageal veins, following ede-
ma and engorgement” from continuous diaphragmatic spasms
[58].

Hiccups may be particularly problematic in ventilated in-
fants [71, 77]. A case study of an encephalopathic infant by
Panayiotou et al. noted that HU was misinterpreted as
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spontaneous breathing by the ventilator (tidal-volume targeted
ventilation) instead of abnormal diaphragmatic contractions
[79]. These misinterpretations complicated accurate assess-
ment and treatment.

Complications in Stroke

Intractable HU were reported to have substantial clinical con-
sequences for stroke patients, including exhaustion that
prevented rehabilitation [12, 32, 78]. Intractable HU
have been associated with poor oral intake leading to
malnutrition, weight loss, and dehydration [12]. Post-
stroke dysphagia puts many of these patients at risk
for regurgitation, aspiration, and aspiration pneumonia
during an HU episode [12]. In a case-controlled study
of 90 patients with LMI (n=24 with HU vs. n=66
without HU), Moon et al. found that those with HU
had significantly higher rates of aspiration pneumonia
(»=0.0001; 50% vs. 13.6%, respectively) [79]. A case
series in stroke patients with intractable HU (V= 3) reported
by Kumar et al. found poor rehabilitation outcomes, including
one patient who lost 35 pounds despite tube feeding and nu-
trition consultation [32].

Table 2 Quality of life impacts of hiccups

Mental Health Complications

A case series (N =11) reported by Cronin found that seven
patients developed psychogenic polydipsia with hyponatremia
as a result of excessive water consumption aimed at curing their
HU [31]. These patients required multiple hospital admissions
for confusion, lethargy, a semi-comatose or comatose state, and
seizures [31].

In a case report, Sanchak described a patient who
was hospitalized for HU with nausea, reflux, belching,
and vomiting accompanying each hiccup and who be-
came sleep deprived and disoriented [68]. During hos-
pitalization, he fell while walking which was described
as “secondary to HU” and attributed to combined effects
of sleep deprivation and medications used to treat his
HU [68].

Several case reports described persistent HU as precipitat-
ing onset of psychiatric conditions including depression and
anxiety. In a review article, Cunningham described stroke pa-
tients with persistent HU as having higher risk for developing
depressive illness [12]. A case study of a patient with
Addison’s disease reported by Hardo described clinical de-
pression due to persistent HU [80]. Walker et al. reported

Source ADL® impacts

Psychological impacts

Palese, 2014 [23]
Case series
Cancer patients (N=5)

Patients report: muscle pain, trouble breathing,
unable to communicate, eat, or sleep, restrict
activity to avoid triggering HU, muffle HU

” LEINT)

Patients report: “constant tension”, “despair”, “anguish”,

CEINTS

“powerless”, “overwrought”

sounds to avoid upsetting family members,

“very tiring”, “debilitating”
Ge, 2010 [13]
Case controlled study
Cancer patients (N =16)
Jatzko, 2007 [89]
Case series
Cardiac patients (N =3)
Arnulf, 1996 [34]
Case series
HU patients (N =8)

Authors note: “Hiccups have a significant impact
on patient activities of daily living.”

29 ¢

Patients report: “very distressing” “unbearable”

Authors report: significant sleep disturbances,
latency periods twice as long as in patients
without HU, deficient slow wave sleep,

deficient, REM sleep, overall poorer sleep

quality in those with HU
Mercadante, 2013 [43]
Prospective cohort study
Cancer patients (N =48; n = 14 with HU*)
Mirijello, 2013 [21]
Case series
IM patients (N=7)
Kumar, 1998 [32]
Case series
Stroke patients (N =3)
Ferdinand, 2012 [12]
Review article
Stroke patients with HU

has never been assessed.”

unable to eat or sleep

Authors state: “The burden of these symptoms

Authors state: reduced QoL, patients are

Authors state: reduced QoL, patients are
unable to eat, sleep, or carry on conversation

Authors state: “While prevalence may be low, the
distress these symptoms cause patients and their
families may be high.”

Authors state: “a worrying symptom for patients”,
“HU induces in patients the fear of being affected
by a serious disease”

Authors state: patients became “overwrought”
and “frustrated”

Authors state: “frustrates patients with dysarthria,
dysphonia, or expressive dysphasia”

* ADLs: activities of daily living which include but are not limited to eating, speaking, sleeping, attending social events, going to school, and working

HU hiccups, REM rapid eye movement, /M internal medicine, QoL quality of life
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two other cases, describing bouts of intermittent HU in ad-
vanced cancer patients as provoking “extreme anxiety”
and “panic attacks” [82]. A case reported by Lee et al.
described a college professor with idiopathic, intractable
HU who received psychological treatment for 5 years
due to his HU [18]. Another case reported by
Maximov et al. was of a post-myocardial infarction pa-
tient whose HU (8 months duration) caused anxiety re-
quiring medical treatment [19].

Quality of Life Consequences

HU can have devastating impacts on QoL. One study (N =45)
reported by Go et al. randomized corticosteroid rotation to
assess QoL in a subgroup (n=29) using the Functional
Assessment of Cancer Therapy-General version 4
(FACT-G, v4) [38]. There was no major, overall QoL
differences between treatment arms (mean total scale
scores: 71.5 for dexamethasone vs. 71.7 for methylpred-
nisolone) [38]. Scores for the HU sub-group were not
reported which is unfortunate, as normative population
scores for the FACT-G are available and may provide
insight to the burden of HU in terms of QoL.

Palese et al. conducted a phenomenological study of five
neuro-oncology patients with persistent HU (> 48 h) and re-
ported that HU have a devastating impact on QoL for patients
and their families [23]. The impact of HU on QoL was char-
acterized by three main themes of patients: (1) resignation to
its unpredictable nature (with the unpredictability of HU in-
ducing both hyper-vigilance for the next episode and resigna-
tion that it would occur); (2) desperation (as each HU episode
was very tiring and consumed a lot of energy with some epi-
sodes causing muscle pain that was “much more dramatic than

Fig. 1 Proposed interaction of
HU duration and patient
comorbidities/medical risk” to
increase burden™. Illustration is
conceptual and not based on data.
Future studies are needed to
quantify numeric values and rate
of increasing burden. *Medical
risk is defined as patient status
based on current health conditions
and treatments being received
including surgery, sedation, and
ventilation. **Burden is defined
as clinical, QoL, and economic
consequences. Acute HU: <48 h;
persistent HU: 48 h to 1 month;
intractable HU: > 1 month

Comorbidities/
Medical Risk

the pain of other symptoms suffered during the cancer illness
trajectory”); (3) learning to control the pauses between HU (as
those who did not find effective treatment learned how to
increase the pauses between HU in order to cope) [23].

Multiple case reports provided further insight into conse-
quences of HU on QoL, describing it as exhausting,
distressing, restricting, disruptive, uncomfortable, irritating,
constant, intense, detrimental, frustrating, disabling, depress-
ing, causing tearfulness, interfering, fatiguing, embarrassing,
work preventing, isolating, stressful, anxiety-provoking, nau-
seating, debilitating, annoying, incessant, painful, and unpre-
dictable [2-5, 7+, 10-12, 14, 1720, 22, 24, 62, 60, 65, 66,
80-87]. Notably, two cases of advanced cancer patients re-
ported by Wilcock et al. and Zylicz indicated that HU were
so distressing, patients requested to die or threatened suicide
to end the episode [62, 68]. Table 2 summarizes QoL findings
from studies excluding single case reports.

The impact of HU on ADLs was the basis of scoring in the
Hiccups Assessment Instrument (HAI) developed by Ge et al.
with scores of 1-3 reflecting “nagging but interfering
little with ADLs”; 4-6 reflecting “significant interfer-
ence with ADLs”; and 7-10 reflecting “disabling and
unable to perform ADLs” [13]. In their study of 16 cancer
patients undergoing acupuncture, Ge et al. found a mean
HAI severity score of 5.2 which they described as “warranting
medical attention” [13].

Consumption of Healthcare Resources and Cost
Consequences

No studies directly investigated direct/indirect medical costs
of HU, but several indicated that HU is associated with in-
creased use of healthcare resources and, thus, costs.

Burden of lliness of Hiccups

Burden of Hiccup

Low High
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Persistent

Acute
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Use of Outpatient and Inpatient Services

Multiple case reports described hospital admissions for HU
after patients tried but failed to resolve them at home [3, 9,
11,12,17, 18,21, 22, 31, 62, 82, 90]. Prior to hospital admis-
sion, most patients sought outpatient treatment from primary
care physicians or emergency departments which was often
ineffective or only temporarily effective [3, 11,17, 18,21, 31].

Hospitalization was most often reported among patients
with pre-existing conditions who developed HU. One case
reported within a review article by Ferdinand described a
stroke patient with multiple hospital admissions for dehydra-
tion secondary to persistent HU who was eventually
referred for surgical HU treatment [12]. One patient in
a case series (N=11; n=7 with HU) reported by Cronin
received Social Security disability payments for 15 years
due to intractable HU and was hospitalized 24 times for HU-
associated hyponatremia [31]. Two other patients in this case
series were hospitalized for HU 16 times and 7 times, respec-
tively [31].

In addition, patients with HU were reported to develop
psychiatric conditions requiring mental health care including
anxiety and depression [12, 19, 22, 80, 81].

Length of Hospital Stay

In a retrospective study of stroke patients, Kumar et al. found
that those who developed HU had an average of nine addi-
tional hospital days compared to those without HU [32].
Additional days were attributed to fatigue and exhaustion
(due to HU spasms and side effects of pharmacological HU
treatments) that prevented participation in rehabilitation [32].
A review article by Ferdinand summarizing the impact of HU
on stroke rehabilitation also noted that it could hinder rehabil-
itation [12]. A case-controlled study in stroke patients (N = 90)
by Moon et al. found significantly longer average hospital
stays (p=0.03) in those with HU (38.0 [£42.1] days) than
in those without HU (21.1 [+ 31.6] days) [79]. This difference
was partly attributed to significantly higher rates of aspiration
pneumonia (p =0.0001) in HU patients [79].

Diagnostic Testing

Because HU can be a symptom of other serious conditions, the
search for a cause frequently involves multiple diagnostic in-
vestigations including neurological workups, blood biochem-
istry tests, thyroid function tests, CNS imaging, computed
tomography scans, urinalysis, antibody and anti-DNA tests,
gastroenterology evaluations, psychiatric consultations, ultra-
sonography, chest x-rays, and electrocardiograms [5, 9, 10,
17, 19, 21, 24, 54, 57, 66, 78, 84, 91-94]. Notably, testing
did not always identify the cause, and identifying the cause did
not always lead to effective treatment.

@ Springer
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The lack of treatment guidelines and treatments that are effec-
tive across all patient populations necessitated a “trial and
error’” approach which appears to lead to inefficient care and
higher costs [2—4, 43, 53, 95, 96]. Approximately 50 medical
treatments for HU (excluding folk remedies such as breath
holding and water drinking) were reported, ranging from
gastro-intestinal and psychoactive medications to invasive
procedures such as upper cervical epidural block, phrenic
nerve block or dissection, paravertebral nerve block (T7-
T12), stellate ganglion block, and Nissen fundoplication [2,
5,7, 9-14, 16, 17, 19-21, 24, 32, 33, 54, 58, 62, 70, 78, 80,
82-85, 87, 89-94, 99-103]. Alternative therapies including
acupuncture and osteopathic manipulation were also used to
treat HU [13, 97].

Pharmacologic HU treatments that were sequentially ad-
ministered and withdrawn upon failure produced side effects
including sedation, dizziness, insomnia, weakness, ataxia,
tachycardia, postural hypotension, and confusion that may
cause increased healthcare costs [2, 3, 7+, 14, 16, 19-22, 24,
32,50, 64,78, 81,89-91, 94]. Opiates such as hydromorphone
were also sometimes prescribed to manage pain caused by
constant diaphragmatic spasm and to sedate agitated or
exhausted patients [15, 20, 22, 60, 64, 70]. The addictive risks
and side effects of opiates are well documented elsewhere.
Notably, despite having so many therapeutic options, HU often
remained unresolved or only resolved temporarily.

Conclusion

This review characterizes the burden of HU and shows, overall,
that it is sizable, wide-ranging, and includes high morbidity,
negative QoL impacts, and increased healthcare resource utili-
zation with a presumed increase in healthcare costs. The fact
that the ramifications of HU include extreme suffering is duly
noted. In general, the severity of these consequences varies with
both the patient’s pre-existing health status and the duration of
HU. However, even relatively short HU episodes may have
serious consequences in patients with underlying health issues.
Thus, HU may be best understood as a physiologic event that
can complicate existing medical conditions and treatments re-
gardless of duration of the HU episode (Fig. 1).

A few additional, salient points arise from this systematic
review. First, the often mundane aspect of HU—or the mere
fact that anyone and everyone has had HU from time-to-
time—belies the potential gravity of HU. Second, the fact that
current HU therapy relies on trial and error only seems to
detract from patient QoL in refractory HU and escalate the
morbidity and costs of HU. Finally, the burden of HU has
not been well studied. Seventy percent of the literature that
describes the HU burden is from case studies.
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For now, available studies provide some understanding
of what patients with HU experience. There were strong
anecdotal observations that HU can have a devastating
impact on QoL, but data using validated QoL instruments
are needed to quantify that burden. A better understanding
of HU burden is needed to facilitate clinical decision-
making and avoid potential clinical and economic conse-
quences. Further research is needed to clarify relation-
ships between patient health status and HU duration, char-
acterize populations at risk for HU, and identify situations
in which problematic HU can be anticipated and
prevented.
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