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Abstract
Pooled immunoglobulin (Ig) is a scarce and expensive resource, hypertension is the leading cause of death worldwide (as of 2010) [1] as the new
blood pressure guidelines in 2017 make note of [2], and there is something that can be done to address both. In this article, we summarize the salient
developments in the treatment of hypertension as well as put forward the hypothesis that employing thiazides in patients on chronic Ig replacement
therapy may provide the dual benefit of treating blood pressure as well as increasing plasma concentration of immunoglobulins. Furthermore, there
may be a side benefit to public health by increasing the supply of pooled immunoglobulin.
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Introduction
According to the 2017 hypertension guidelines from the
American Heart Association as well as a broad consensus of ten
other organizations, hypertension is now defined as a blood
pressure of greater than or equal to 130mm Hg systolic or 80mm
Hg diastolic [1,2]. This threshold is lower than in JNC 8. As a result,
the number of Americans who are now considered hypertensive
is 46% while among elderly Americans, the figure is greater
than 2/3. Furthermore, there are a series of well-known trials in
internist circles called the Systolic Blood Pressure Intervention
(SPRINT) trial which showed the benefits of even more intensive
blood pressure control in certain demographics which constitute a
very wide swathe of patients. SPRINT showed that among patients
at high risk for cardiovascular events, “targeting a systolic blood
pressure of less than 120 mm Hg, as compared with less than
140 mm Hg, resulted in lower rates of fatal and nonfatal major
cardiovascular events and death from any cause” [3].

Individuals with increased risk for cardiovascular events
included those with current coronary artery disease or a high
risk of developing it, current chronic kidney disease (note that
over a third of elderly people have CKD) [4], and even those
who had an age of 75-year-old or above (among those who were
ambulatory and non-institutionalized) [5]. An analysis of the
secondary analysis on the previously done ACCORD trial focused
on diabetics and similarly showed the benefits of intensive blood
pressure control (blood pressure target of <120mm Hg as opposed
to <140mm Hg) with a decrease of major cardiovascular disease
outcomes of 26% [6]. Existing trials lack full generalizability
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(SPRINT did not include diabetics, people with prior stroke, or
people under the age of 50 years-old) and ACCORD was rather
small at only half the size of SPRINT, but to summarize the gist of
recent evidence, one should achieve a blood pressure as low as
possible in ambulatory, noninstitutionalized patients as long as the
patient is not experiencing adverse effects. If there is one sentence
to memorize and take home from this whole paragraph, it is: the old
blood pressure threshold of ≥140 systolic or ≥90 mm Hg diastolic is
now defined as Stage 2 hypertension [2].

Discussion

The 2017 blood pressure guidelines are easy to memorize with
little subtly. The target blood pressure for patients with hypertension
and any of the following conditions is simply 130/80mm Hg across
the board: stable ischemic heart disease, noninstitutionalized
ambulatory adults over the age of 65, peripheral arterial disease,
diabetes mellitus, chronic kidney disease. Thiazides (and thiazidelike diuretics) are first-line medications to treat hypertension.
Thiazides perform diuresis by blocking the Na+-Cl- symporter in the
distal convoluted tubule of the nephron. Studies which measured
intravascular volume through the use of radiolabeled albumin
demonstrated that thiazides decrease intravascular volume
persistently. For example, in one of these studies, investigators
discontinued thiazides in 8 patients who had been on thiazide
therapy (seven patients had been on 25mg of hydrochlorothiazide
twice daily and one patient on chlorthalidone 100mg daily) for at
least six months.
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The investigators found that thiazide therapy chronically
decreased intravascular volume by a mean over all the patients
of 298mL (a 10.4% decrease) [7]. Other studies have confirmed
this [8]. It follows that if the plasma volume is 10.4% less,
this will increase the concentration of administered serum
immunoglobulins. One concern that a clinician may have is the
use of thiazides causing increased adverse reactions due to hyper
viscosity. We feel that this is unlikely. As it is, adverse reactions
are quite uncommon in those patients receiving IVIG at a low dose
(that is, for the purpose of Ig replacement) on a regular basis. For
example, one study of 119 patients receiving self-infusions at home
over a year’s time (2031 infusions total) reported adverse reactions
happening in 0.7% of infusions [9]. A larger follow-up study of 459
patients receiving infusions at 12 different immunology centers
over two years (13,508 infusions total) had an adverse reaction
rate of 0.8% of infusions [10]. Neither of these studies had a single
serious reaction.
Furthermore, there is no evidence we are aware of that
thiazides would increase the incidence of adverse effects in longterm immunoglobulin, nor do we see any pathophysiologic basis
for that either. Also, even should a clinician be concerned about
the 300mL/10% decrease in intravascular volume leading to
hyper viscosity at the time of the infusion, this could be easily
ameliorated with pretreatment of a 500mL bolus of crystalloid. The
immunologist could add a thiazide or suggest a patient discuss the
matter with his internist. Thiazides are first-line antihypertensives
and can easily be added to the current medication regimens with
minimal cost or inconvenience to the patient. As an example, one of
the authors admitted a male patient who presented to the hospital
with urinary tract infection as well as long-standing hypertension.
The author discharged the patient the following day, prescribing the
patient an amlodipine-valsartan combination pill which is generic
and cost the patient only $10. At follow-up in the clinic, the patient
still had a blood pressure or 150/90mm Hg, so the clinician added
hydrochlorothiazide to the combination pill which now consisted of
amlodipine-valsartan-hydrochlorothiazide. This case demonstrates
the easiness of adding thiazide therapy.

Conclusion

Given the very high prevalence of hypertension with new
consensus guidelines lowering the definition of hypertension to
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a threshold of ≥130/80mm Hg, the use of thiazides in patients
on immunoglobulin replacement therapy will likely increase the
supply of Ig and reduce costs (besides provide benefit by further
controlling hypertension).
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