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Nocturnal Hypoxemia in Patients
with Cancer

To the Editor:

In a survey of 100 palliative care inpatients
with a variety of cancers, we found that 35
experienced nocturnal hypoxemia, as defined
by an oxygen saturation (SaOq) <90% for
=2% of the monitored nighttime, together
with higher levels of mental fatigue." When
considering possible etiologic factors, we had
excluded patients with a daytime SaOy <90%
or known obstructive sleep apnea. Those with
nocturnal hypoxemia were more likely to have
pulmonary disease and lower values of percent
predicted forced expiratory volume in 1 sec-
ond and day SaOs. There was no difference
in performance status, body mass index, sniff
nasal inspiratory pressure, and opioid or other
sedative drug use between those with and with-
out nocturnal hypoxemia.! However, sleep
per se can reduce ventilation.” This does not
normally lead to a significant change in the
oxygen content of blood because of the hori-
zontal portion of the oxygen dissociation
curve. Nonetheless, patients with a lower day
SaOy will lie closer to the steep part of the
oxygen dissociation curve and a reduction in
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ventilation with sleep could then lead to signif- curve.” Spearman’s rank correlation coefficient
icant hypoxemia. To explore this, we have was used to examine relationships.
further examined our data. There was a fall between day and mean
A wrist oximeter (Pulsox 3i, Minolta, NJ) night SaOy in 47 patients, representing 24
recorded daytime SaOs after 20 minutes resting (69%) and 23 (35%) of those categorized with
in both a sitting and a lying position, and the and without nocturnal hypoxemia, respec-
lower value used in the analysis. Mean nocturnal tively. The mean (standard deviation) day
SaOy was assessed over a single night, using SaOy was lower in those with nocturnal hypox-
a minimum period of five hours of sleep as emia compared with those without (94 [2] vs.
judged by an absence of movement artefact. 96 [1], P<0.001). There was no significant
For those patients exhibiting a fall between correlation between fall at night and day
day and mean night SaOy, the difference was Sa0, (R2=0.001, P=0.84) (Fig. la). This
plotted against day SaOs. SaOy values were also most likely reflects the narrow range we stud-
converted to an estimated partial pressure of ox- ied; others finding a relationship included pa-
ygen in arterial blood (PaOy) using an equation tients with day SaOy levels as low as 70% and
that assumes a standard oxygen dissociation night falls as high as 20%.” Nonetheless, the
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Fig. 1. Mean night fall in SaOs vs. a) day SaOs and b) fall in night PaOy (estimated) for patients with (open
circles) and without (closed circles) nocturnal hypoxemia.
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relationship between the night fall in PaOs
and night fall in SaOy was such that, across
a range of values of PaOg, the change in
SaOy was generally greater for the group with
nocturnal hypoxemia, which had lower day
SaOg levels (Fig. 1b).

In conclusion, a sleep-related reduction in
ventilation could be sufficient to explain the
falls in night PaOs and SaOs seen in patients
with cancer, with those with a lower day SaOs
level more likely to experience a degree of
nocturnal hypoxemia associated with impaired
mental functioning. Further work, including
more detailed sleep studies, is required to con-
firm our findings.
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Acute Opioid Withdrawal
Precipitated by Blood Transfusion
in a 21-Year-Old Male

To the Editor:

Cancer patients can be among the most
challenging groups in which to maintain pain
control. At our institution, many cancer
patients are managed with patient-controlled
analgesia (PCA) opioids, sometimes on an out-
patient basis. These patients frequently
undergo multiple surgeries as well as courses
of chemotherapy and radiotherapy and, as

a result, often require multiple blood product
transfusions. According to the American Asso-
ciation of Blood Banks standard,1 blood trans-
fusions should not be coadministered with any
intravenous drugs or fluids apart from 0.9% so-
dium chloride. For many cancer patients, it is
difficult or impractical to establish additional
intravenous access solely for blood product
administration, and therefore, the practice at
our institution has been to disconnect any cur-
rent intravenous infusion for the duration of
blood product transfusion. Here, we describe
a case of severe opioid withdrawal after discon-
nection of intravenous hydromorphone PCA
and initiation of a blood transfusion.

Case

The patient was a 21-year-old, 46 kg, white
male with a history of osteosarcoma of the right
distal femur diagnosed 13 years earlier. He re-
ceived chemotherapy and limb-sparing surgery.
He developed a new focus of osteosarcoma in
the left distal femur six years later, for which
he underwent limb-sparing surgery and further
chemotherapy. Two years later, a third focus of
osteosarcoma was diagnosed in the left proxi-
mal tibia, for which he underwent left above-
knee amputation. One year before the incident
described in this case report, he presented with
metastasis to the thoracic spine, for which he
underwent surgery and radiation therapy.

The patient had experienced phantom pain
after his amputation five years earlier, but it be-
came especially troublesome after the spinal
surgery. He required increasing doses of PCA
hydromorphone for breakthrough pain while
an inpatient and was discharged with PCA. At
the time of the incident, his pain management
regimen included oral modified-release oxyco-
done, 40 mg in the morning and 60 mg in the
evening; hydromorphone intravenous PCA
with a bolus of 3 mg every 10 minutes and no
basal rate, gabapentin 900 mg three times
daily, and amitriptyline 50 mg at bedtime. He
considered his pain control to be adequate
but continued to experience phantom pain
episodes, especially when he became tired.

During the 13 years since diagnosis, the
patient had received multiple transfusions of
blood products, particularly during chemo-
therapy treatment. On the day of the incident,
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