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Low oxygen saturation and discordant arterial blood gas
measures have diagnosed a case of hemoglobinopathy
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Abstract

Pulse oximeter is a simple non-invasive equipment used to determine patient’s arterial blood oxygen saturation (SpO,). However, in some people,
arterial blood gas measures (SaO,) are normal and low SpO, values are related to hemoglobin variant rather than cardiac or pulmonary illnesses.
Aim. We present a case of thalassemia that manifested with low SpO, and discordant SaO,. Conclusion. When examining a patient with an unusually
low SpO,, the differential diagnosis of a suspected hemoglobin variant should be investigated. Establishing an accurate diagnosis as soon as possible
may help avoid unnecessary tests.
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Pesome

[MynbcokcnMeTp — MpOCTOi HEMHBAa3MBHBIN MPUOOP U MU3MEPEHMSA HACBIILEHNS apTEPUATBLHON KPOBM MalueHTa Kucaoponom (Sp0O,). OnHako
Y HEKOTOPBIX MALIMEHTOB ¢ HOPMAJIbHBIMU TTOKA3aTEIIMU Fa30BOTO COCTaBa apTepuanibHOi Kposu (Sa0,) Huskue 3HaueHus: SpO, 00yCIOBIEHBI
BapUaHTOM FeMOTJIOOMHA, a He CEepIeYHbIMU MM JIeTOuHbIMU 3a00neBaHusiMu. Llens. [IpencraBieHo KIMHIMYECKOE HAOTIONCHKE 3a MALUEHTKOM
C TajacceMueid, KOTopas MposABUIAaCh HU3KUM MokKasateaeM SpO, M MPOTMBOPeYMBLIMU 3HaYeHUsAMU Sa0,. akmodenne. [Ipu obcnenoBannu
MALMEHTKU C HEOOBIYHO HU3KMM MoKazarensiMu SpO, nposeneHa IuddepeHumanbHas IMarHoCTUKa TIPEIOIaracMoro BapuaHTa reMorIooMHa.
BricTpast mocTaHOBKA TOYHOTO AMATHO3a MOMOIJIA U30eKaTh HEHYKHbBIX 00CIIeI0BaHMUIA.

KntoueBbie ci0Ba: HU3KMIT yPOBEHD HACBIILEHKS apTEPUATLHON KPOBM KHUCIOPOaoM (SpO,), reMOrnoOMHoONaTHs, TanacceMusl, (peTalbHbIi reMo-
rnoouH (HbF).

KondumkT uarepecoB. KoHOIMKT MHTEPECOB aBTOpaMU He 3asiBJICH.

®unancuposanue. OrHaHCcoBas MOAIEPKKA OTCYTCTBOBAIA.

Dr1uyeckas akcneprusa. VccienoBaHue mpoBOIMIOCH B COOTBETCTBUM C OCHOBHBIMH STUYECKUMU PEKOMEHIAIIMSIMU UCCIEI0BATEICKOTO COBETA
uHcTutyTa Mancypsl. [alueHTka gana nucbMeHHOE MH(GOPMUPOBAHHOE COTIacHe Ha y4acTHUe B UCCIIEIOBAHUU.
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Pulse oximeter is a simple non-invasive equipment used
to determine patient’s arterial blood oxygen saturation [1].

alent cause of low SpO, values is a respiratory illness with
poor gas exchange [1] However, in some of these people,

It is widely utilized in clinical practice and can detect sur-
prisingly low oxygen saturation (SpO,) in individuals who
are subjected to thorough cardiopulmonary examinations
to determine the origin of their “hypoxia”. The most prev-

arterial blood gas measures (Sa0O,) are normal and low
SpO, values are related to a hemoglobin variant rather than
cardiac or pulmonary illnesses [2, 3]. In adults, the reported
discrepancy between SpO, and Sa0, is 3 — 4% [4, 5].
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Pulse oximetry calculates the relative amounts of oxy-
and deoxyhemoglobin based on their absorption spectra
using two wavelengths of light (660 and 940 nm) emitted
over a vascular bed. Its accuracy is reduced in the pres-
ence of mutant hemoglobins with aberrant absorption
spectra [3, 6].

Throughout pregnancy, the major oxygen transporter
is fetal hemoglobin (HbF). HbF is gradually replaced by
adult hemoglobin (HbA) from the 20" week of pregnancy.
HDbF shows a higher affinity for oxygen, which facilitates
oxygen extraction from the blood of the mother to the fetus
at lower partial oxygen pressures and leads to the shift of
the oxyhemoglobin dissociation curve to the left. Because
pulse oximeter calibration curves employ SaO, readings
from blood samples of healthy people (with nearly little
HbF), the accuracy of SpO, results in the presence of HbF
is uncertain [5].

Cases with low SpO, and SaO, were classified as con-
cordant and those with low SpO, and SaO, greater than or
equal to 5% higher than SpO, as discordant [1].

We present here a case of thalassemia that manifested
with low SpO, and discordant SaO,.

Case

A 28-year-old female complained of exertional shortness of breath
for 2 years. Her dispnea was progressive and associated with low
SpO,. Her cousin also suffered from low SpO, and shortness of
breath, but did not seek medical attention. The patient was re-
ferred to our department due to an increase in her dyspnea. Her
physical examination was unremarkable, but SpO, was 76% when
measured with different oximeters and different fingers. SpO,
level was refractory to oxygen therapy and without evidence of
orthodexia. No evidence of pulmonary embolism or arteriovenous
malformation was seen in the post-contrast multi-slice computed
tomography scan of the chest. Intrapulmonary and intracardiac
shunts were excluded by agitated saline contrast echocardiography
and transesophageal echocardiography.

The complete blood count revealed:

*  hemoglobin — 10.8 g/dl;
* hematocrit — 39%;
+ reticulocyte count — 1.2%.

There was no evidence of hemolysis with total bilirubin
(0.7 mg/dl), lactate dehydrogenase (199 mg/dl), and negative di-
rect and indirect Coombs test. The serum ferritin was 224 ng/ml
(normal, 13 — 400 ng/ml). Arterial blood gas test when breathing
room air showed SaO, of 98% and partial pressure of oxygen (PaO,)
of 100 mmHg. So, hemoglobinopathy was suspected. Hemoglobin
electrophoresis showed that the percentage of HbA and HbF was
80.2% (normal, 96.5 — 98%) and 17.7% (normal, 0 — 2%).

Thalassemia was confirmed after further investigations.

Discussion

Pulse oximetry is a critical diagnostic tool. Nevertheless,
if undiagnosed hemoglobin abnormalities are the under-
lying reason, low SpO, may be misinterpreted or lead to
unwanted tests. This can result in comprehensive and
repeated cardiopulmonary exams [7]. R.Deyell et al. [8].
illustrate a 10-year-old boy who showed abnormally low
SpO, following tonsillectomy. Numerous preliminary in-
vestigations were completed without a diagnosis. Finally,
hemoglobinopathy searches recognized the presence of

a low oxygen affinity hemoglobin variant (hemoglobin
Titusville).

More than 1,000 hemoglobin variants have been dis-
covered, and most of them are not associated with abnor-
mal SpO, [3]. Nonetheless, in some patients, low SpO, is
the finding that generates other assessments leading to the
identification of an underlying hemoglobin variant [1].

O.Abdulmalik et al. discovered hemoglobin Bassett, an
abnormal Hb variant with a significantly decreased oxygen
affinity, in a male child who had attacks of cyanosis [9].
Carriers of hemoglobin Bassett, Rothschild, and Canebiere
have low SpO, and low SaO,. However, why some hemo-
globin variants with low oxygen affinity are associated with
discordant oxygen saturation interpretations while others
have concordantly low SpO, and SaO, is unknown [1].

Most of the patients examined in M. Verhovsek et al.
were asymptomatic, and low SpO, was noted incidentally
during standard vital signs observation [1]. In many of
these cases, in vitro co-oximetry on arterial blood showed
a normal oxygen saturation, proving the false result of
pulse oximetry. Like in our case, investigations for he-
moglobinopathy were started only after an extensive car-
dio-pulmonary assessment failed to discover a cause for
hypoxemia.

HDbF that was discovered in our case shows an exten-
sively elevated affinity for oxygen. A previous study found
a 2.8 — 3.6% underestimation in SpO, values in relation to
higher HbF levels [10]. Other studies described an overes-
timation of SpO, with higher HbF but did not give a sta-
tistical indication to support this statement [5].

Conclusion

When studying a patient with an unusually low SpO,, the
differential diagnosis of a suspected hemoglobin variant
should be investigated. Establishing an accurate diagnosis
as soon as possible may help avoid unnecessary investi-
gations.
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